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Pharmacologically active pyridine derivatives and processes for the preparation thereof 

The invention relates to N-phenyl-4-(4-pyridyl)-2-pyrimidineamine derivatives, to 
processes for the preparation thereof, to medicaments comprising those compounds, and to 
the use thereof in the preparation of pharmaceutical compositions for the therapeutic 
treatment of warm-blooded animals. 

The invention relates to N-phenyl-2-pyrimidineamine derivatives of formula I 




Ri 



wherein 

R 0 is hydrogen, halogen, lower alkoxy or lower alkyl, 
Rj is 

a) N-(amino-lower alkyl) -carbamoyl, 

b) N-(hydroxy-lower alkyl)-carbamoyl, 

c) hydrazino, 

d) cyclohexyl-amino that is unsubstituted or substituted by amino, 

e) piperazinyl that is unsubstituted or substituted by amino-lower alkyl, 

f) morpholinyl, or 

g) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano, 
imidazolyl, guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino, 
amidino, di-lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl, 
N-hydroxy-carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazinyl, 
lower alkanoyl-piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula 
H 2 N-CH(R)-C(=0)-NH- wherein R is hydrogen, C r C 4 alkyl, benzyl, hydroxymethyl, 

1- hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 
4-hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 

2- carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is lH-imidazol-4-yl-methyl, and 
R 2 is C r C 6 alkyl, C r C 3 alkoxy, chlorine, bromine, iodine, ujauoromethyl, hydroxy, 
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phenyl, amino, mono(C r C 3 alkyl)amino. di(C r C 3 alkyl)amino, C 2 -C 4 alkanoyl, propen- 
yloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamide, N,N-di- 
(C r C 3 alkyl)sulfanaamido, N-methyl-piperazinyl, piperidinyl, lH-imidazol-l-yl, 1H- 
triazol-l-yl, lH-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a 
radical of one of the formulae: 

-C0 2 R 3 , -NH-C(=0)-R 3 , -N(R 3 )-C(=0)-R4, -0-(CH 2 ) D -N(R 3 )-R 4 , 
-C(=0)-NH-(CH 2 ) n -R4 a . -C(=0)-NH-(CH2) n -N(R 3 )-R4, -CH(CH 3 )-NH-CHO, 
-C(CH 3 )=N-OH, -C(CH 3 )=N-0-CH 3 , -C(CH 3 )-NH 2 , -NH-CH 2 -C(=0)-N(R 3 )-R4. 

— / \l— f\\ ,-(CH 2 ) in -R 6 ,-X-(CH 2 ) m -R 6 and 
/ \ _ 

-X-CH 2 -C(=0) — N N ^y N — 7 

wherein R 3 and R 4 are each independendy of the other C r C 3 alkyl, R/ is hydroxy, amino 
or imidazolyl, X is oxygen or sulfur, m is 1, 2 or 3, n is 2 or 3, R 5 is hydrogen, Ci-C 3 alkyl, 
C r C 3 alkoxy, chlorine, bromine, iodine or trifluoromethyl, R<5 is lH-imidazol-l-yl or 
morpholinyl and R 7 is C r C 3 alkyl or is phenyl that is unsubstituted or mono-substituted by 
C 1 -C 3 alkyl, halogen or by trifluoromethyl, 
and the salts thereof. 

Halogen Rq is fluorine, bromine, iodine or preferably chlorine. 
Lower alkoxy Rq is preferably methoxy. 
Lower alkyl Rq is preferably methyl. 

Amino-lower alkyl in a radical R x is preferably ia-amino-C r C 3 alkyl. 

Hydroxy-lower alkyl in a radical Ri is preferably o>-hydroxy-C 2 -C 3 alkyl. 

Cyclohexyl-amino Rj substituted by amino is preferably 4-amino-cyclohexyl-amino. 
Di-lower alkylamino-cyclohexyl as part of a substituted lower alkyl radical Ri is 
preferably 4-di-lower alkylamino-cyclohexyl, preferably 4-dimethylamino-cyclohexyl. 

Piperazinyl R, is preferably 1-piperazinyl. Piperazinyl Rj substituted by amino-lower 
alkyl is preferably 4-(2-amino-ethylVpiperazin-l-yl. 
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Morpholinyl R x and morpholinyl in a radical R t are preferably 4-morpholinyl, wherein the 
free valency extends from the nitrogen. Lower alkylamino Rj substituted by morpholinyl 
is preferably 2-morpholin-4-yl-ethylamino. 

Hydroxy-lower alkylamino in a radical R x is preferably 2-hydroxy-ethylamino. Lower 
alkylamino substituted by hydroxy-lower alkylamino is preferably 3-(2-hydroxy-ethyl- 
amino)-prop- 1 -ylamino. 

Imidazolyl R 4 a in a radical R 2 is preferably lH-imidazol-4-yl. 
Lower alkanoylamino in a radical Ri is preferably acetylamino. 

Lower alkylamino-carbonylamino in a radical R x is preferably methylamino-carbonyl- 
amino. 

Di-lower alkylamino in a radical R x is preferably dimethylamino. 

Formyl-piperazinyl in a radical R x is preferably 4-formyl-piperazinyl. 

Lower alkylamino R t substituted by cyano, imidazolyl, guanidyl, amino, lower alkanoyl- 
amino, lower alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclohexyl, 
carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower 
alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiper- 
azinyl, prolylamido or by a radical of the formula H 2 N-CH(R)-C(=0)-NH- is preferably 
di- or ui-methylamino substituted by those substituents, the substituents preferably being 
in the ^position. Lower alkyl Rj substituted by hydroxy can preferably also be 
2-hydroxy-propyl. 

A radical of the formula H 2 N-CH(R)-C(=OK wherein R is as defined above, is preferably 
the acyl radical of any one of the following amino acids which regularly occur in proteins: 
glycine, alanine, valine, leucine, isoleucine, phenylalanine, serine, threonine, cysteine, 
methionine, tryptophan, tyrosine, asparagine, glutamine, aspartic acid, glutamic acid, 
lysine, arginine and histidine, especially in their naturally occurring configuration, 
preferably the (L)-configuration. 



Within the scope of this text, the term "lower" denotes radicals having up to and including 
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7, preferably up to and including 4, carbon atoms. 

Unless otherwise indicated in the context concerned, lower alkyl is preferably methyl or 



ethyl. 



The compounds of formula I can form acid addition salts, for example with inorganic 
acids such as hydrochloric acid, sulfuric acid or a phosphoric acid, or with suitable 
organ* carboxylic or sulfonic acids, for example aliphatic mono- or di-carboxylic acids, 
such as trifluoroacetic acid, acetic acid, propionic acid, glycolic acid, succinic acid, maleic 
acid fumaric acid, hydroxymaleic acid, malic acid, tartaric acid, citric acid, oxahc acid or 
amino acids, such as arginine or lysine, aromatic carboxylic acids, such as benzoic acid, 
2-phenoxy-benzoic acid, 2-acetoxy-benzoic acid, salicylic acid, 4-aminosalicylic acid, 
aromatic-aliphatic carboxylic acids, such as mandelic acid or cinnamic acid, hetero- 
aromatic carboxylic acids, such as nicotinic acid or isonicotinic acid, aliphatic sulfonic 
acids, such as methane-, ethane- or 2-hydroxy-ethane-sulfonic acid, or aromatic sulfomc 
acids, for example benzene-, p-toluene- or naphthalene-2-sulfonic acid. Mono-, di- or, if 
other basic groups, such as amino or guanidyl groups, are present in the radical R lf poly- 
acid addition salts can be formed. 

Compounds of formula I having acidic groups, for example a free carboxy group in the 
radical R„ can form metal or ammonium salts, such as alkali metal or alkaline earth metal 
salts, for example sodium, potassium, magnesium or calcium salts, or ammonium salts 
wim' ammonia or suitable organic amines, such as tertiary monoamines, for example tri- 
ethylamine or tri(2-hydroxyethyl)amine, or heterocyclic bases, for example N-ethyl-piper- 
idine or N,N'-dimethyl-piperazine. 

Compounds of formula I that possess both acidic and basic groups can form internal salts. 

For the purpose of isolation or purification and also in the case of the compounds used 
further as intermediates, it is also possible to use pharmaceutical^ unacceptable salts. 
Only the pharmaceutical^ acceptable non-toxic salts are used therapeutically, however, 
and those are therefore preferred. 

In view of the close relationship between the novel compounds in free form and in the 
form of their salts, including also salts that can be used as intermediates, for example in 
the purification of the novel compounds or in order to identify those compounds, herein- 
before and hereinafter any reference to the free compounds is to be understood as 
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including also the corresponding salts, where appropriate and expedient 

The compounds of formula I exhibit valuable pharmacological properties: for example, 
they inhibit the enzyme protein kinase C with a high degree of selectivity. Phospholipid- 
and calcium-dependent protein kinase C occurs in cells in a number of forms and parti- 
cipates in various fundamental processes, such as signal transmission, proliferation and 
differentiation, and also the release of hormones and neurotransmitters. The activation of 
that enzyme is effected either by receptor-mediated hydrolysis of phospholipids of the cell 
membrane or by direct interaction with certain tumour-promoting active substances. The 
sensitivity of the cell to receptor-mediated signal transmission can be substantially 
influenced by modifying the activity of protein kinase C (as a signal transmitter). 
Compounds that are capable of influencing the activity of protein kinase C can be used as 
tumour-inhibiting, antiinflammatory, immunomodulating and antibacterial active 
ingredients and may even be of value as agents against atherosclerosis and disorders of the 
cardiovascular system and central nervous system. 

Formerly, porcine brain protein kinase C purified in accordance with the procedure 
described by T. Uchida and C.R. Filbum in J. Biol. Chem. 259, 1231 1-4 (1984) was used 
to determine the inhibitory action on protein kinase C, and the inhibitory action on protein 
kinase C was determined in accordance with the procedure of D. Fabbro et al, Arch. 
Biochem. Biophys. 239, 102-111 (1985). 

The porcine brain protein kinase C formerly used is a mixture of various sub-types 
(isotypes) of protein kinase C. If pure recombinant isotypes are used instead of porcine 
brain protein kinase C in the above test it is found that the compounds of formula I inhibit 
the "conventional" isotype a preferentially whereas the other "conventional" isotypes p-1, 
p-2 and r and especially the "non-conventional" isotypes 6, e and r, and the "atypical" 
isoform c are generally inhibited to a lesser extent and in some cases hardly at all. 

Recombinant PKC isotypes are cloned, expressed and purified in the following manner: 

The production of various proteins with the aid of baculoviruses, and their cloning and 
isolation from Sf9 insect cells are carried out as described by M.D. Summers and G.E. 
Smith, "A manual method for baculovirus vectors and insect cell culture procedure", 
Texas Agricul. Exptl. Station Bull. (1987), 1555. The construction and isolation of 
recombinant viruses for the expression of PKC-a (bovine). PKC-pl (human), PKC- P 2 
(human) and PKC-y (human/bovine hybrid) in Sf9 cells are effected in the manner 



WO 95/09853 



PCT/EP94/03151 



-6- 



described by Stabel et al. [S. Stabel, M. Liyanage and D. Frith, "Expression of protein 
kinase C isozymes in insect cells and isolation of recombinant proteins", Meth. Neurosc. 
(1993)]. The production of the PKC isotypes in Sf9 cells is carried out in the manner 
indicated by Stabel et al. (see above), and the purification of the enzymes is effected in 
accordance with the method described in the publication by McGlynn et al. [E. McGlynn, 
J. Liebetanz, S. Reutener, J. Wood, N.B. Lydon, H. Hofstetter, M. Vanek, T. Meyer and 
D. Fabbro, "Expression and partial characterization of rat protein kinase C-s and protein 
kinase in insect cells using recombinant baculovirus", J. Cell. Biochem. 49, 239-250 
(1992)]. For the generation of recombinant PKC-5 (rat), PKC-« (rat), PKC-S (rat) and 
PKC-n (mouse), and their expression and purification, the procedure described by 
Liyanage et al. ["Protein kinase C group B members PKC-8, -t, and PKC-x: Comparison 
of properties of recombinant proteins in vitro and in vivo", Biochem. J. 283, 781-787 
(1992)] and McGlynn et al., respectively, (see above) is followed, with the additional 
feature that the transfer vector pAc360 is used for the expression of PKC-n [V. Luckow 
and M.D. Summers, 'Trends in the development of baculovirus expression", 
Biotechnology 6, 47-55 (1988)]. 

The measurement of the activity of the recombinant PKC isotypes obtained by the above 
method is carried out in the absence of lipid and calcium (co-factors). Protamine sulfate 
phosphorylated in the absence of co-factors is used as the substrate. The activity of the 
enzymes reflects the transfer of 32 P from r l 32 P]- ATP to protamine sulfate. Protamine 
sulfate is a mixture of polypeptides each comprising four C-terminal arginine residues. 
Phosphate incorporation is measured under the following conditions: 100 of the reaction 
mixture contain in final concentrations 20 mM TRIS-HC1 pH 7.4, 10 mM Mg[NC>3]2, 
0.5 mg/ml of protamine sulfate, 10 pM ATP (0.1 nCi r [ 32 P]-ATP; 10 Ci/mol; Amersham, 
Little Chalfont, United Kingdom), various concentrations of the inhibitory compounds and 
0.5-2.5 U (units: a unit is the amount of enzyme that, in one minute and per milligram of 
protein, transfers one nanomole of 32 P from the above-mentioned r [ 32 P]-ATP to histone 
HI [Sigma, type V-S]) of the enzymes. The reaction is started by the addition of the 
enzymes and transfer at 32°C. The reaction time is 20 minutes. The reaction is then 
stopped by dripping aliquots of 50 >d onto P81 chromatography paper (Whatman, 
Maidstone, United Kingdom). After removing unbound r [ 32 P]-ATP and nucleotide 
fragments by washing operations as described by J.J. Witt and R. Roskoski, "Rapid 
protein kinase assay using phospho-cellulose-paper absorption", Anal. Biochem. 66, 
253-258 (1975), the substrate phosphorylation is determined by scintillation measurement 
In that test, the compounds of formula I inhibit the a-isotype of protein kinase C (PKC) at 
an IC50 of as low as approximately from 0.1 to 5.0 ^mol/litre, generally approximately 
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from 0.1 to 1.0 umol/litre. In contrast, the other isotypes of PKC are generally inhibited 
only at distinctly higher concentrations (i.e. at concentrations up to more than 300 times 
higher). 

As may be expected purely on the basis of the above-described inhibitory action on 
protein kinase C, the compounds of formula I exhibit antiproliferative properties which 
can be demonstrated directly in another test described in the following in which the 
inhibitory action of the compounds of formula I on the growth of human T24 bladder 
carcinoma cells is determined. Those ceUs are incubated in Eagle's minimal essential 
medium, to which 5% (v/v) foetal calf serum has been added, in a humidified incubator at 
37°C and with 5% by volume of C0 2 in the air. The carcinoma cells (1000-1500) are sown 
in 96-well microtitre plates and incubated overnight under the above-mentioned 
conditions. The test compound is added in serial dilutions on day 1. The plates are 
incubated for 5 days under the above-mentioned conditions. During that period the control 
cultures undergo at least four cell divisions. After incubation, the cells are fixed with 3.3% 
(w/v) aqueous glutaraldehyde solution, washed with water and stained with 0.05% 
(weight/volume) aqueous methylene blue solution. After washing, the dye is eluted with 
3% (w/v) aqueous hydrochloric acid. The optical density (OD) per well, which is directly 
proportional to the number of cells, is then measured at 665 nm using a photometer 
(Titertek multiskan). The IC50 values are calculated with a computer system using the 
formula 

QD ^s (test) minus OD^ (start) x 10Q 

OD^ (control) minus OD^ (start) 

The IC 50 values are defined as being the concentration of active ingredient at which the 
number of cells per well at the end of the incubation period is only 50% of the number of 
cells in the control cultures. In the case of the compounds of formula I, the IC 50 values so 
ascertained are approximately from 0.01 to 10 umol/litre, generally approximately from 
0.01 to 1 umol/litre. 

The anti-tumour activity of the compounds of formula I can also be demonstrated in vivo: 

Female Balb/c hairless mice with s.c. transplanted human bladder tumours T24 are used to 
determine the anti-tumour activity. On day 0, with the animals under peroral forene 
narcosis, approximately 25 mg of a solid tumour are placed under the skin on the animals' 
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left flank and the small incised wound is closed by means of suture clips. On day 6 after 
the transplantation, the mice are divided at random into groups of 6 animals and treatment 
commences. The treatment is carried out for 15 days with peroral or intraperitoneal 
administration once daily of a compound of formula I in dimethyl sulfoxide/Tween 80/- 
sodium chloride solution in the various doses. The tumours are measured twice a week 
with a slide gauge and the volume of the tumours is calculated. In that test, the peroral or 
intraperitoneal administration of a compound of formula I brings about a marked reduction 
in the average tumour volume in comparison with the untreated control animals. 

On the basis of the properties described, the compounds of formula I can be used 
especially as tumour-inhibiting active ingredients, for example in the treatment of tumours 
of the bladder and the skin. When the compounds of formula I are used in the treatment of 
cancer in combination with other chemotherapeutic drugs, they prevent the development 
of resistance (multidrug resistance) or eliminate an already existing resistance to the other 
chemotherapeutic drugs. They are also suitable for the other uses mentioned above for 
protein kinase C modulators and can be used especially in the treatment of disorders 
responsive to inhibition of protein kinase C. 

Some of the compounds of formula I also inhibit the tyrosine kinase activity of the 
receptor for the epidermal growth factor (EGF). That receptor-specific enzyme activity 
plays a key role in signal transmission in a large number of mammalian cells, including 
human cells, especially epithelial cells, cells of the immune system and cells of the central 
and peripheral nervous system. In the case of various types of cell, the EGF-induced 
activation of the receptor-associated tyrosine protein kinase (EGF-R-TPK) is a pre- 
requisite for cell division and accordingly for the proliferation of a cell population. The 
addition of EGF-receptor-specific tyrosine kinase inhibitors thus inhibits the replication of 
those cells. 

Inhibition of EGF-receptor-specific tyrosine protein kinase (EGF-R-TPK) can be demon- 
strated, for example, using the method of E. McGlynn et aU Europ. J. Biochem. 207, 
265-275 (1992). The compounds according to the invention inhibit the enzyme activity by 
50% (IC50) for example at a concentration of from 0.1 to 10 jtM. 

The compounds of formula I that inhibit the tyrosine kinase activity of the receptor for the 
epidermal growth factor (EGF) can accordingly be used, for example, in the treatment of 
benign or malignant tumours. They are able to bring about tumour regression and to 
prevent metastatic spread and the growth of micrometastases. They can be used especially 
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in the case of epidermal hyperproliferation (psoriasis), in the treatment of neoplasia of 
epithelial character, for example mastocarcinoma, and in the case of leukaemia. The 
compounds can also be used in the treatment of disorders of the immune system and 
inflammation if protein kinases are involved. Furthermore, those compounds of formula I 
can be used in the treatment of disorders of the central or peripheral nervous system if 
signal transmission by protein kinases is involved. 

The compounds of formula I and the salts thereof also inhibit the enzyme p34 cdc2 /cycline 
B cdci3 That kinase controls, in addition to other cdc2-related kinases, specific 
phases of cell division, especially the transition from the G r phase to the S-phase and 
more especially the transition from the G 2 -phase to the M-phase. 

In chronological order, the cycle of a eukaryotic cell consists of the interphase and the 
M-phase. The interphase is accompanied by an increase in the size of the cell. In chrono- 
logical order, the interphase consists for its part of the G r phase, the S-phase and the 
G r phase. In the G r phase (G = gap) biosynthetic processes take place in the cell. In the 
S-phase (synthesis phase) the DNA doubles. The cell then enters the G 2 -phase which ends 
with the commencement of mitosis. 

In chronological order, the M-phase for its part consists of the division of the cell nucleus 
(mitosis) and the division of the cytoplasm (cytokinesis). 

The above-mentioned inhibition of the enzyme p34 cdc2 /cycline B 0 ^ 13 kinase can be 
demonstrated by the following test: 

10 pM 1-methyl-adenine are used to induce starfish oocytes to enter the M-phase. The 
oocytes are then frozen in liquid nitrogen and stored at -80°C If necessary, the oocytes are 
homogenised and centrifuged, as described in D. Arion etal. f Cell 55, 371-378 (1988) and 
V. Rialet and L. Meijer, Anticancer Res. II f 1581-1590 (1991). In order to purify the 
p3 4 cdc2y cycline B cdci3 ki naset the supernatant of the oocytes is added to p 9 CKShs - 
Sepharose grains prepared from recombinant human protein p 9 CKSh \ as described in 
L. Azzi etaU Eur. J. Biochem. 203, 353-360 (1992). After 30 minutes at 4°C while being 
turned constantly, the grains are washed thoroughly and the active p34 cdc2 /cycline B^ 013 
kinase is eluted with free protein p9 CKShs (3 mg/ml). The eluted kinase is tested using 
histone HI as substrate, as described in L. Meijer et al 7 EMBO J. 8, 2275-2282 (1989) 
and EMBO J. 10, 1545-1554 (1991). In that test, the compounds of formula I and their 
salts exhibit an inhibiting concentration IC 50 [jimol/litre] of approximately from 0.0005 to 
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2, in most cases approximately from 0.001 to 0.4. 

m „icn i«d to the expectation that the compounds of formula I and the 
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Preferred are compounds of formula la 




(la) 



wherein Ri is 

a) N-(amino-lower alkyD-carbamoyl, 

b) N-(hyoroxy-lower alkyD-carbamoyl, 

c) hydrazino, 

A cvclohexyl-amino that is unsubstituted or substituted by ammo, or 

hexvl carboxy lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy lower 

^ oiianidvl-oropyt or R is lH-imidazol-4-yl-melhyl. and 

R S C.-C^oxy, chlorine, bromine, iodine, uffluoromed.,1. hydmxy, 

!!v^^ri»xy carboxy-methoxy. emoxyearbony.-me.hoxy, ^m^.^ 

S lH.benzimidazoL2.yU .-naphdry., cyclopenryl. 3.4.dime.hy>-be»zyl or a 
radicalofoneoftheformulae: „„,„„,.. 
-C0 2 R 3 , -NH-C(=0>-R 3 . -N(R 3 W=0)-R4. >* . 

^>NH.(CHa)„-W3)-R.. -CH(CH 3 )-NH-CHO. -C(CH 3 )=N-OH. 
^(CH 3 )=N-<>CH 3 . -C(CH 3 )-NH 2 . -lffl-CH 2 -C(=*>)-N(R 3 >R4. 

\<— (S ,-(CH 2 )„-R«.-X-<CH 2 ) m -R 6 and 
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-X-CH 2 -C(=0) 



whereto R 3 and R 4 are each independently of the other Cr4*t X - oxygen - * 

is phenyl that is unsubstituted or mono-substituted by C,-C 3 alkyl. halogen or by tnfluoro- 
methyl, 

and the salts thereof. 

A preferred group comprises compounds of formula I wherein 
Ro is hydrogen, halogen, lower alkoxy or lower alkyl, 
R t is 

a) N-(amino-lower alkyl)-carbamoyl, 

b) N-(hydroxy-lower alkyD-carbamoyl, 

c) hydrazino, 

d) piperazinyl that is unsubstituted or substituted by amino-lower alkyl, 

azolyl guanidyl, amino, lower alkanoylamino, lower alkylammo^arbonylamino, amtdino. 
^xylower^^ 

phosphUxyorbyaradicalofmeformulaH 2 N-CH(R)^ 

trifluoromethyl. carboxy. a radical of the formula -CQ* , * W 
C^alkyl, or a radical of the formula -C(=0)-NH-(CH 2 ) D -R 4 a wherem n is 2 or 3 and R< 
is hydroxy, amino or imidazolyl, 
and the salts thereof. 

A further preferred group comprises compounds of formula I wherein 

Ro is hydrogen, 

R t is 

a) N-(amino-lower alkyl)-carbamoyl, 

b) N-(hydroxy-lower alkyl)-carbamoyl, 

d, to^XLino that is substituted by imidazolyl. guanidyl, amino, lower *m#r 
amino, ,„„e, aiky.aminc^nylammo, amidino. OT boxy, lower atoxy^^ 
carbamoyl. N-h,droxy<arbamoyl. hydroxy, dihydroxyphosphoryloxy or by a mdroal of 
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the formula H 2 N-CH<R>C(=0)-NH- wherein R is hydrogen, and 
R 2 is chlorine or trifluoromethyl, 
and the salts thereof. 

Preferred are compounds of formula I wherein 

Ro is hydrogen, chlorine, lower alkyl or lower alkoxy, 

Rl is N^^amino-Cj-CjalkyD-carbamoyl, N-^hydroxy-Q-CaalkylKarbamoyl, 

hydrazino, 2-hydroxy-propylamino or linear C 2 -C 3 alkylamino that is substituted in the 

..position by morpholinyl, a.hydroxy-lower alkylamino, imidazolyl, guanidyl, amino, 

lower alkanoylamino, amidino, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy- 

carbamoyl, hydroxy or by dihydroxyphosphoryloxy, and 

R 2 is chlorine, trifluoromethyl, carboxy, a radical of the formula -C0 2 R 3 wherein R 3 is 
C r C 3 alkyl, or a radical of the formula -C(=0)-NH-(CH 2 ) n - V wherein n is 2 or 3 and V 
is hydroxy, amino or imidazolyl, 
and the salts thereof. 

Preferred are especially compounds of formula I wherein 
Ro is hydrogen, 

R t is N-(<»-amino-C 2 -C 3 alkyl)-carbamoyl, N-(«-hydroxy-C 2 -C 3 alkyl)-carbamoyl, 
hydrazino, 2-hydroxy-propylamino or linear C 2 -C 3 alkylamino that is substituted in the 
^position by imidazolyl, guanidyl, amino, lower alkanoylamino, amidino, carboxy, lower 
alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy or by dihydroxyphosphor- 
yloxy, and 

R 2 is chlorine or trifluoromethyl, 
and the salts thereof. 

Especially preferred are compounds of formula I wherein 
Ro is hydrogen, chlorine, methyl or methoxy, 

R, is N-C^amino-C^alkyD-carbamoyl, N-(^hydroxy-C 2 -C 3 alkyl)-carbamoyl, 
hydrazino, 2-hydroxy-propylamino or linear C 2 -C 3 alkylamino that is substituted in the 
^position by 4-morpholinyl, <,hydroxy-ethylamino, IH-imidazol-l-yl, lH-imidazol-4-yl, 
guanidyl, amino, acetylamino, amidino, carboxy, ethoxycarbonyl, carbamoyl, N-hydroxy- 
carbamoyl, hydroxy or dihydroxyphosphoryloxy, and 

R 2 is chlorine, trifluoromethyl, carboxy, a radical of the formula -C0 2 R 3 wherein R 3 is 
methyl, or a radical of the formula -C(=0)-NH-(CH 2 ) n -R 4 a wherein n is 2 or 3 and R 4 * is 
hydroxy, amino or lH-imidazol-4-yl, 
and the salts thereof. 
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More especially preferred are the compounds of formula I described in the Examples. 

n* compounds of formula I and the salts thereof are prepared in accordance with 
proceJlmownper*^ 

N-phenyl-2-pyrimidineamine derivative of formula I is effected as follows: 
a) a compound of formula n 

C(=0)-CH=CH-N(R8)-R9 
if OD. 




wherein R 8 and R, are each independently of the other lower alkyi and R, is as defined 
above, functional groups present in a compound of «^^«~ rf jV 
groupsparticipatinginthereaction, being, if necessary, in protected form, or a salt of such 

a compound is reacted with a compound of formula m 




(IH), 



wherein Ro and R 2 are as defined above, functional groups present in a compound of 
formula ffl, with the exception of the guanidino group participating in the reacuon, being, 
if necessary, in protected form, or with a salt of such a compound, and any protecting 
groups present are removed, or 

b) for the preparer™ of a compound of formula i wherein R, has the above-mentioned 
meaning c). d) or g) and R« and R 2 each have any one of me above-menrioned meamngs, , 
compound of formula IV 
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(IV), 



wherein Y is a leaving group and Ro and R 2 are as defined above, functional groups 
present in a compound of formula IV, with the exception of the leaving group partic- 
ipating in the reaction, being, if necessary, in protected form, or a salt of such a compound 
is reacted with an amine of the formula 

H 2 N-R 12 (V) 

wherein R 12 is amino or unsubstituted or ^substituted cyclohexyl, or is lower alkyl 
that is substituted by morpholinyl. hydroxy-lower alkylamino, cyano, inudazolyl, 
guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino, amrdino, di- 
lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy- 
carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazmyl, lower 

alkanoyl-pipera^ , 
H,N-CH(R)-C(=0>NH- wherein R is hydrogen, C r C 4 alkyl, benzyl, hydroxymethyl, 1- 
hydroxy-ethyl, mercaptomethyl, 2-memylmio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4- 
hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2- 
carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is lH-imidazol-4-yl-methyl, 
functional groups presentin R 12 being, if necessary, in protected form, and any protectmg 
groups present are removed, or 

c) for the preparation of a compound of formula I wherein R, is N-(amino-lower alkyl)- 
carbamoyl or N-(hydroxy-lower alkyl)-carbamoyl and Ro and R 2 each have any one of the 
above-mentioned meanings, a carboxylic acid of formula K 
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(IX), 



COOH 



wherein Ro and R 2 each have any one of the above-mentioned meanings, functional groups 

presentmR.bemg.ifnecessary.mprotectedform.orareac^ 

reacted with an amine of formula X 

H 2 N-R 13 (X) ' 

wherein R 13 is amino-lower alkyl or hydroxy-lower alkyl, the amino or hydroxy group 
being, if necessary, in protected form, and any protecting groups present are removed, or 

d) for the preparation of a compound of formula I wherein R, is morpholinyl, or is piper- 
azinyl that is unsubstituted or substituted by amino-lower alkyl and Ro and R 2 each have 
any one of the above-mentioned meanings, a compound of formula IV 




(TV), 



wherein Y is a leaving group and Ro and R 2 are as defined above, functional groups 
present in a compound of formula TV, with the exception of the leaving group part* 
ipating in the reaction, being, if necessary, in protected form, or a salt of such a compound 
is reacted with morpholine, or with piperazine that is unsubstituted or substituted by 
amino-lower alkyl, and any protecting groups present are removed, or 

e) for the preparation of a compound of formula I wherein R 2 is -C0 2 R 3 , 
-C(=0)-NH-(CH 2 ) n -R 4 a or -C(=OVNH-(CH 2 ) n -N(R 3 )-R4, wherein the symbols and subs- 
tituents are each as defined above, a carboxylic acid of formula XI 
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COOH (XI), 



wherein Ro and R, are as defined above, functional groups present therein being, if 
necessary, in protected form, or a reactive carboxylic acid derivative thereof is estenfied 
or amidated in an appropriate manner and any protecting groups present are removed, 
and if desired, a compound of formula I obtained in accordance with any one of Processes 
a-e is converted into its salt, or an obtained salt of a compound of formula I is converted 
into the free compound. 

The manner in which the above-mentioned process variants are carried out is explained in 
detail hereinafter: 

General: 

The end products of formula I may comprise substituents that can also be used as 
protecting groups in starting materials for the preparation of other end products of 
formula I. Within the scope of this text, therefore, unless the context indicates otherwise, 
only a readily removable group that is not a constituent of the particular end product of 
formula I desired is referred to as a "protecting group". 

Protecting groups and the manner in which they are introduced and removed are 
described, for example, in "Protective Groups in Organic Chemistry", Plenum Press, 
London New York 1973, and in "Methoden der organischen Chemie", Houben-Weyl, 4th 
edition Vol. 15/1, Georg-Thieme-Verlag, Stuttgart 1974 and in Theodora W. Greene 
Active Groups in Organic Synthesis", John Wiley ft Sons, New Yorie 1981. A charac- 
teristic of protecting groups is that they can be readily removed, that is to say. without 
undesiredsecondary reactions taking place, for example by solvolysis, reducuon, photol- 
ysis or also under physiological conditions. 

Hydroxy-protecting groups are, for example, acyl radicals, such as unsubstituted or 
substituted, for example halogen-substituted, lower alkanoyl, such as 2,2-drchloroacetyl. 
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or acyl radicals of carbonic acid semiesters, especially tert-butoxycarbonyl, unsubstttuted 
or substituted benzyloxycarbonyl. for example 4-nitrobenzyloxycarbonyl, or diphenyl- 
methoxycarbonyl, or 2-halo-lower alkoxycarbonyl, such as 2,2>tricWoroethoxycaTbonyl, 
and also trityl or formyl, or organic silyl or stannyl radicals, and also readily removable 
etherifying groups, such as tert-lower alkyl, for example tert-butyl. 2-oxa- or 2-thia- 
aliphatic or -cycloaliphatic hydrocarbon radicals, especially Mower alkoxy-lower alkyl or 
1-loweralkylthio-lower alkyl, for example methoxymethyl, 1-methoxy-ethyl, 1-ethoxy- 
ethyl methylthiomethyl, 1-methylthioethyl or 1-ethylthioethyl, or 2-oxa- or 2-tlua-cyclo- 
alkyl having 5 or 6 ring atoms, for example tetrahydrofuryl or 2-tetrahydropyranyl or 
corresponding thia analogues, and also unsubstituted or substituted l- P henyl-lower alkyl, 
such as unsubstituted or substituted benzyl or diphenylmethyl, suitable substituents of the 
phenyl radicals being, for example, halogen, such as chlorine, lower alkoxy, such as 
methoxy, and/or nitro. 

A protected amino group may, for example, be in the form of a readily cleavable acyl- 
amino, arylmethylamino, etheriiled mercaptoamino, 2-acyl-lower alk-l-en-yl-ammo, suyl- 
amino or stannylamino group or in the form of an azido group. 

In a corresponding acylamino group, acyl is, for example, the acyl radical of an organic 
carboxylic acid having, for example, up to 18 carbon atoms, especially of an alkane- 
carboxylic acid that is unsubstituted or substituted, for example, by halogen or by aryl, or 
of a benzoic acid that is unsubstituted or substituted, for example, by halogen, lower 
alkoxy or by nitro, or of a carbonic acid semiester. Such acyl groups are, for example, 
lower alkanoyl, such as formyl, acetyl or propionyl, halo-lower alkanoyl, such as 2-halo- 
acetyl, especially 2-chloro-, 2-bromo, 2-iodo-, 2,2,2-trinuoro- or 2,2,2-trichloro-acetyl, 
benzoyl that is unsubstituted or substituted, for example, by halogen, lower alkoxy or by 
nitro for example benzoyl, 4-chlorobenzoyl, 4-methoxybenzoyl or 4-nitrobenzoyl, or 
lower alkoxycarbonyl that is branched in the 1-position of the lower alkyl radical or 
suitably substituted in the 1- or 2-position, especially tert-lower alkoxycarbonyl, for 
example tert-butoxycarbonyl, arylmethoxycarbonyl having one or two aryl radicals that 
are preferably phenyl that is unsubstituted or mono- or poly-substituted, for example, by 
lower alkyl, especially tert-lower alkyl, such as tert-butyl, lower alkoxy, such as methoxy, 
hydroxy, halogen, for example chlorine, and/or by nitro. such as unsubstituted or subs- 
tituted benzyloxycarbonyl, for example 4-nitrobenzyloxycarbonyl, or substituted dmhenyl- 
methoxycarbonyl, for example benzhydryloxycarbonyl or di(4-methoxyphenyl)methoxy- 
carbonyl, aroylmethoxycarbonyl wherein the aroyl group is preferably benzoyl that is 
unsubstituted or substituted, for example, by halogen, such as bromine, for example phen- 
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acyloxycarbonyl, 2-halo-lower alkoxycarbonyl. for example 2,2,2-trichloroethoxy- 
carbooyl, 2-bromoethoxycarbonyl or 2-iodoethoxycarbonyl, or 2-(trisubstituted silyl)- 
ethoxycarbonyl wherein the substituents are each independently of the others an aliphatic, 
araliphatic, cycloaUphatic or aromatic hydrocarbon radical that is onsubstituted or substit- 
uted for example, by lower alkyl, lower alkoxy, aryl, halogen or by nitro, and contams up 
to 15 carbon atoms, such as corresponding unsubstituted or substituted lower alkyl, 
phenyl-lower alkyl, cycloalkyl or phenyl, for example 2-tri-lower alkylsilylethoxy- 
carbonyl, such as 2-trimethylsUylethoxycarbonyl or 2-(di-n-butyl-methyl-silyl)-ethoxy- 
carbonyl, or 2-triarylsaylethoxycarbonyl, such as 2-triphenylsilylethoxycarbonyl. 

Other acyl radicals suitable as amino-protecting groups are also corresponding radicals of 
organic phosphoric, phosphonic or phosphinic acids, such as di-lower alkylphosphoryl for 
example dimethylphosphoryl, diethylphosphoryl, di-n-propylphosphoryl or dusopropyl- 
phosphoryl, dicycloalkylphosphoryl, for example dicyclohexylphosphoryl, unsubstituted 
or substituted diphenylphosphoryl, for example diphenylphosphoryl, unsubstituted or 
substituted, for example nitro-substituted, di(phenyl-lower alkyDphosphoryl, for example 
dibenzylphosphoryl or di(4-nitrobenzyl)phosphoryl, unsubstituted or substituted phenyl- 
oxyphenylphosphonyl, for example phenyloxyphenylphosphonyl, di-lower alkylphos- 
phinyl, for example diethylphosphinyl, or unsubstituted or substituted diphenylphosphmyl, 
for example diphenylphosphinyl. 

in an arylmethylamino group that is a mono-, di- or, especially, tri-arylmethylamino 
group the aryl radicals are especially unsubstituted or substituted phenyl radicals. Such 
groups are, for example, benzyl-, diphenylmethyl- and, especially, trityl-ammo. 

An etherified mercapto group in an amino group protected by such a radical is especially 
arylthio or aryl-lower alkylthio wherein aryl is especially phenyl that is unsubstituted or 
substituted, for example, by lower alkyl, such as methyl or tert-butyl, lower alkoxy. such 
as methoxy, halogen, such as chlorine, and/or by nitro. A corresponding ammo-protectmg 
group is, for example, 4-nitrophenylthio. 

In a 2-acyl-lower alk-l-en-l-yl radical that can be used as an amino-protecting group, acyl 
is for example, the corresponding radical of a lower alkanecarboxylic acid, of a benzoic 
acid that is unsubstituted or substituted, for example, by lower alkyl, such as methyl or 
tert-butyl, lower alkoxy. such as methoxy, halogen, such as chlorine, and/or by nitro, or 
especially of a carbonic acid semiester, such as a carbonic acid lower alkyl semiester. 
Corresponding protecting groups are especially 1-lower alkanoyl-prop-l-en-2-yl, for 
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example, l-acetyl-prop-l-en-2-yl. or l-lower alkoxycarbonyl-prop-l-en-2-yl for example 

1- ethoxycarbonyl-prop-l-en-2-yl. 

Preferred amino-protecting groups are acyl radicals of carbonic acid semiesters, especially 
tert-butoxycarbonyl, benzyloxycarbonyl that is unsubstituted or substituted, for example, 
as indicated, for example 4-rritro-benzyloxycarbonyl, or diphenylmethoxycarbonyl, or 

2- halo-lower alkoxycarbonyl, such as 2,2>trichloroethoxycarbonyl, and also trityl or 
formyl. Hie removal of the protecting groups that are not constituents of the desired end 
product of formula I is effected in a manner known per se, for example by solvolysis, 
especially hydrolysis, alcoholysis or acidolysis, or by means of reduction, especially 
hydrogenolysis or chemical reduction, as appropriate stepwise or simultaneously. 

A protected amino group is freed in a manner known per se and, depending on the nature 
of the protecting groups, in various manners, preferably by solvolysis or reduction. 
2-halo-lower alkoxycarbonylamino (where appropriate after conversion of a 2-bromo- 
lower alkoxycarbonylamino group into a 2-iodo-lower alkoxycarbonylamino group), 
aroylmethoxycarbonylamino or 4-nitrobenzyloxycarbonylamino can be cleaved, for 
example, by treatment with a suitable chemical reducing agent, such as zinc in the 
presence of a suitable carboxylic acid, such as aqueous acetic acid. Aroylmethoxy- 
carbonylamino can also be cleaved by treatment with a nucleophilic, preferably salt- 
forming reagent, such as sodium thiophenolate, and 4-nitro-benzyloxycarbonylammo also 
by treatment with an alkali metal dithionite, for example sodium dithionite. Unsubstituted 
. or substituted diphenylmethoxycarbonylamino, tert-lower alkoxycarbonylamino or 2-tn- 
substituted sUylethoxycarbonylamino can be cleaved by treatment with a suitable acid, for 
example formic acid or trifluoroacetic acid, unsubstituted or substituted benzyloxy- 
carbonylamino. for example, by hydrogenolysis. that is to say by treatment with hydrogen 
in the presence of a suitable hydrogenation catalyst, such as a palladium catalyst, unsub- 
stituted or substituted triarylmethylamino or formylamino. for example, by treatment with 
an acid such as a mineral acid, for example hydrochloric acid, or an organic acid, for 
example formic, acetic or trifluoroacetic acid, where appropriate in the presence of water, 
and an amino group protected by an organic silyl group can be freed, for example, by 
hydrolysis or alcoholysis. An amino group protected by 2-haloacetyl. for example 
2-chloroacetyl. can be freed by treatment with thiourea in the presence of a base, or with a 
thiolate salt, such as an alkali metal thiolate. of the thiourea, and subsequent solvolysis. 
such as alcoholysis or hydrolysis, of the resulting condensation product An amino group 
protected by 2-substituted sUylethoxycarbonyl can also be converted into the free amino 
group by treatment with a hydrofluoric acid salt yielding fluoride anions. 
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A hydroxy group protected by a suitable acyl group, an organic silyl group or by unsubstit- 
u ted or substituted 1-phenyl-lower alkyl is freed analogously to a correspondingly 

alkyUorexampl, benzyl, is freed preferably by catalytic hydrogenation, for ex^^ 
the presence of a paUadium-on-carbon catalyst A hydroxy group protected by 2> 
*cLoacetylisLd^^^ 

acid, for example trifluoroacetic acid. Hydroxy c^^-g^^to 
example trimethylsilyl, can also be freed by a hydrofluoric acidsaltyteldmgfluor.de 
anions, for example tetrabutylammonium fluoride. 

Process a: 

Preferably, R 8 and R9 are each methyl. 
FreefuncUonalgroopstoacomp^^ 

by readily removable protecting groups. are especially amino groups rn tire radttaJ and 
I iminc .group of IH-rndolyl. lire imino group ean be pro.ec.eu, for exampte, by benzyL 

Free functional groups in a compound of fonnula m. uthich are advantageously protected^ 
carboxy groups. 

Asa!, ofacumpound of formula norm is preferaMy an acid addition salUor example a 
nitrate or one of the acid addition salts mentioned for the end products of formula I. 

The reaction is carried out in a suitable solvent or dispersing agent, for example a suitable 

£EZ as 2-meUtoxy-eUtano, or a suitaMe .o W er *-* 

or isobutanol, at a temperature of from room temperature (approx.ma.ely 20 O u> 150 C. 

^as^ma.saf.iaconve^dmu.mefreecompound.prefemblyms.m.byute 
addition ofasuhable base, such as an alkali meud hydroxide, for example sodrum 
hydroxide. 

The sauting mtueria, of fonnula n is obuuned by reacting a compound of formula VI 
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(VI), 



wherein ^ is as defined above, functional groups present therein being, if necessary, in 
protected form, or a salt of such a compound with a compound of formula VH 



H- 



ORio R 8 

V . (VH), 

OR,, 



wherein R 10 and R„ are each lower alkyl and the other substituents are as defined above, 
analogously to the procedure described in the European Patent Application having the 
publication number 233 461. Typical representatives of a compound of formula VH are 
N N-dimethylformamide dimethylacetal and N.N-dimethylformamide diethylacetal. The 
reaction is effected while heating the reactants of formulae VI and VII, for example for 
1-24 hours, in the absence or, if necessary, in the presence of a solvent, at a temperature of 
approximately from 50°C to 150°C, for example at approximately 110°C. 

Alternatively, the starting material of formula n can also be obtained by reacting a 
compound of formula VI with formic acid ethyl ester of the formula 
H-C(=0)-0-CH 2 -CH 3 and reacting the resulting product with an amine of the formula 
H-N(R 8 )-R9 wherein the substituents are as defined above. 

The starting material of formula IH is obtained in the form of an acid addition salt by 
reacting an aniline derivative of formula Vm 




(vm), 



N 

" H 



wherein Ro and R 2 are as defined above, with cyanamide (NC-NH 2 ). The reaction is 
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effected in a suitable solvent or dispersing agent, for example a suitable alcohol, for 
example a suitable lower alkanol, such as ethanol, for example , 
„) in the presence of equimolar amounts of the salt-forming acid, for example nunc acid, 

B) in the presence of a clear, for example 60% , excess of a mineral acid, such as hydro- 
chloric acid, an ammonium salt of the desired salt-forming acid, for example ammonium 
nitrate, being added when the reaction is complete, 

at a temperature of from room temperature to 150°C, for example under reflux. 
Process b* 

A leaving group Y in a compound of formula IV is reactive esterified hydroxy, for 
example hydroxy esterified by a strong inorganic or organic acid, such as by a mineral 
acid for example a hydrohalic acid, such as hydrochloric, hydrobromic or hydnodic acid, 
also sulfuric acid or a sulfuryl halide, for example sulfuryl fluoride, or by a strong organic 
sulfonic acid, such as a lower alkanesulfonic acid that is unsubstituted or substituted, for 
example, by halogen, such as fluorine, or an aromatic sulfonic acid, for example a 
benzenesulfonic acid that is unsubstituted or substituted by lower alkyl, such as methyl, 
halogen, such as bromine, and/or by nitro, for example a methanesulfonic, tnfluoro- 
methanesulfonic or p-toluenesulfonic acid. Y is preferably halogen, such as, especially, 
chlorine. 

The reaction is preferably carried out in the presence of an excess of the amine of formula 
V which can, where appropriate, also be used as solvent, and, if necessary, in the presence 
of an inert solvent, such as dimethyl sulfoxide, at a temperature of from room temperature 
to +150°C, for example at 100°C. 

The starting material of formula IV can be prepared, for example, analogously to Process 
a For example, first 4-acetyl-pyridine can be oxidised with m-chloro-perbenzoic acid in a 
suitable solvent, such as methylene chloride, for example under reflux, to 4-acetyl- 
pyridine N-oxide. 4-acetyl-pyridine N-oxide is then converted with phosphorus 
chloride in a suitable inert solvent, such as toluene, for example at approximately 100 C, 
into 4-acetyl-2-chloro-pyridine. The 4-acetyl-2-chloro-pyridine obtained is then reacted 
with a compound of formula VII shown in Process a to give a compound analogous to 
formula II shown above under Process a wherein R, is chlorine. The compound so 
obtained is then reacted analogously to Process a with a compound of formula HI to form 
the starting material of formula IV. 
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Altemauvely, the starring marerial of fonnula IV can be obtained by converung 4-acer,.- 
pyridine N-oxide with doorman* die.hylace.al of formula va whrcMor 
example, simulraneously serves aa solvent for example at approxtmaBly 10 C. tnto 
»y.amino-l-(N-oxido-pyridyl)-2-propen-l-one, snob as 
oxidc-4-pyrid,l)-2-ptopen.l.one. which is men reacted with an R 2 -phe.yl-guan.dt»e of 

a nitrate, thereof in a sellable solvent, snch as isopropanol, and in the presence of a 
ITle base, snch as sodium hydroxide, for example nnder reflux. ,o form an N-oxrdo- 

^pLnd Obtained is men convert w^^ 

formula fV wherein Y is chlorine. The reaction with phosphorus oxycb onde can be 
carried out, for example, in the absence of a solvent at approxtmately 100^. Ahem- 
ariveiy it is possible ,o use phosphoms oxychloride together with a soluble amme, such 
TdU diamine in a s»itab.e solvent, for example a chiorinared hydrocarbon, such as 
dtlOTOform! at approximately room temperature. Another possibility is to use phosphorus 
oxychloride in a suitable solvent, such as chloroform, toluene or xylene, at elevated 
temperature, for example under reflux. 

pTfuncdona, groups in meradica, R, of acomponnd of formula IX. 

aseously prorecred by readily removable protecting groups, ate espectally carboxy groups, 

but also amino groups. 

A reactive derivative of a compound of formula DC is especially a reactive (activated) 
ester, a reacrive anhydride or a reactive cyclic amide. 

ReaCive (activated) es.ers of an acid of fonnula IX are especially esters unsarurared a. rhe 

vinyl esters themselves (which can be obtained, for example, by transestertfyrng a ^res- 
ponding esrerwirh vinyl acerate; activated vinyl ester method), carbamoyl vmyl esters 
(which can be obrained, for example, by treating the corresponding actd wrth an 
Lxazolium reagent; U— m or Woodward merhod). »' '"^ ^ 
(which can be obtained, for example, by hearing the correspond acrd won a lower 
alxoxyacetylene: eUroxyacetylene method), or esters of the amidino type, such as RN - 
"mL amidin»«sars(wmchc»n beobtaineO. forexamp.e, by 
onding acid with a suitable KN'-di-subsututed carbodiimide, for example 
Lxylcarbodiimide; carbodiimide memod), or NJl-d,-subsa.uted amidino esters (whrch 
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^beob^edJorexan.pte.byuea^gU.e^pondtag^tt.^N^ub^. 

Mte d cyanamide; cyanamide «* — • ^ "~ 

M riM by election-anaacting riM (which can be obtemed for 
LnpL by Beating .he corresponding acid with a aoMably subsututed phenol, for 

chZphenol or 4-phen,ldiasopl,enol. in to presence of a condensation agent such as 
™bel2d. o r exampte.by.«^ 

subaiuued f„reaamplenib^ S obsttto B d,phenylarioes ttK («bichcanbeobta m ed,for 
".re^coneapondmg.^ 

niBo-substituted, thiophenols. inKrnlin by the anhydride orcarbodnm.de method, 
ZZZZ e^ers method), amino or amldo esters (which can be obtained, for — 
raeadng.be conesponding acid wi^^ 

compound, for example N-hydmxy-succinimide, N-hydroxy.pipend.ne. ««W 
^alimide or .-hydroxy-benzoBiazole, forexample by to anhydride or carbodnm * 
method; activated N-hydrox, esters mahod) or sUy. esters (which can be obte»ed for 
example by Beating tite conesponding acid win, a silylating agent, for example hexa- 
m^azane. and which reac. readUy win, hydroxy groups bo. no. witi, ammo 



groups). 



Anhydrides of an acid of formula DC may be symmetric or preferably mixed anhydndes of 
r tids, for example anhydrides witi, inorganic acids, such as acid hahdes espeodly 
2 chlorides (which can be chained, for example, by Beating d. conespondmg a d 
w~l chloride, phosphorus pemachloride or oxaJyl chloride; acid chlor.deme.hod), 
can be Lined, for example, from a conesponding acid eater by way of *e 
conesponding hydrazide and treatment .hereof witi. niBOUs ac,d; ax.de med,od>, 
Z£L 1 —* acid semi-derivatives, such as witi. conespondmg eaten, fo 
"ample carbonic acid lower alky, semiesters (which can be obtained, for example, by 
Lting tire comaponding acid witi. halotamic acid lower alky, eaters, such as chloro- 
Hfe acid lower aJkyl esters, or witi. a Mower alkoxycacbonyl-2-lower m^-U- 

i O aM^bonic acid anhydrides memod). or anhydrides win, dlhalogenated, 

Z co Jponding acid witi, phosphoms oxychloride; phosphorus oxychlonde metinod), or 
ZZZ witi, rganic acids, such as mixed anhydrides witi, organic carboxyhc «* 
Twhll be obJned, for example, by Beating the conesponding acid wtih an unsubs.,,- 
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uted or substituted lower alkane- or phenylalkane-carboxytic acid halide. for example 
phenylacetic acid chloride, pivalic acid chloride or trifluoroacetic acid cWonde; mixed 
carboxylic acid anhydrides method) or with organic sulfonic acids (which can be obtained, 
for example, by treating a salt, such as an alkali metal salt, of the correspondmg acid with 
a suitable organic sulfonic acid halide. such as a lower alkane- or aryl-sulfomc acid 

anhydrides method) and symmetric anhydrides (which can be obtained, for example, by 
condensing the corresponding acid in the presence of a carbodiimide or 1-diethylamino- 
propyne; symmetric anhydrides method). 

Suitable cyclic amides are especially amides having five-membered diazacycles of 
aromatic character, such as amides with imidazoles, 

obtained, for example, by treating the corresponding acid with RN'-carbonyldiinndazole, 
imidazole method), or pyrazoles, for example 3,5-dimethylpyrazole (which can be 
obtained, for example, by way of the acid hydrazide by treatment with acetylacetone; 
pyrazolide method). 

Derivatives of acids of formula DC that are used as acylating agents can also be formed in 
situ For example, N,N'-di-substituted amidino esters can be formed in situ by reacting a 
mixture of the starting material of formula X and the acid used as acylating agent in the 
presence of a suitable N,N-di-substituted carbodiimide, for example N.N'-dicyclohexyl- 
carbodiimide. In addition, amino or amido esters of the acids u*d as acylating agents can 
be formed in the presence of the starting material of formulaXto be acylated, by reacting 
a mixture of the corresponding acid and amino starting materials in the ~ ofan 
N N'-di-substituted carbodiimide. for example N,N'-dicyclohexylcarbodnmide, and of an 
N-hydroxy-amine or N-hydroxy-amide, for example N-hydroxysuccinimide. where 
appropriate in the presence of a suitable base, for example 4-dimethylaminopyndme. 

The reaction is preferably carried out by reacting a reactive carboxylic acid derivative of a 

compound of formula DC with a compound of formula X, the amino group participating m 

theLtionbemginprotectedform.Inapreferredformofmereacti^ 

starting material of formula DC in dimethylformamide is stirred together with N-ethyl- 

NMSdimemylam^ 

few hours at room temperature, and the reaction mixture so obtained is then added 
dropwise to a solution of the amine of formula X in dimethylformamide. 

The reaction can be carried out in a manner known per se, the reaction conditions 
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depending especially upon whether and now the carboxy group of tire acylating agent has 
^nlvatei generally in .he presence of a suirable solvent or dilnen, or a mtxruse 
^or and if necessary, in dte presence of a condensate agent which, for example 
wLTL loxy gronTpardcipadng in dte reacdon is in dte form of an anhydride, may 

71 approximately -30* u, app— ly + 150-C, especially app— f*m 
0°C to + 100°C. preferably from room temperature (apprortrmarely + 20°C) to + 70 C, m an 
open or closed reaction vessel and/or in the atmosphere of an inert gas, for example 
TZn- Otsutmary condensadon agents are. for example, carbodiimides, or example 
NN W.W^PyKN,Mcyc^ 
^Cloddl, Lab.e carhony. compound, for example 
2— m componnds. for example ^5-phenyM^Uum-r^f^d 
iLutyW-medtyl-isoxazoUum perchlorate, or a suitable acylam.no compound » r 

ZZl or organic bases, such as customarily pyridine or aerically hindered tn-lower 
alkylamines, for example N,N-dusopropyl-N-ethylamine. 

Tbe starting material of formula IX is obtained, for example, by hydrolysis of the cones- 
^dt^o-pyridy.c.mpound.Thehydro.ysisof cyano m carboxy U earned on, rn , 
Tie solvent, such as an alcohol, such as ethanol. for example in me presence of a 

ZtTlponding N-oxldo-pyridy. compound. For thar purpose. ft, N ; ox,do group 
r^conver^ into a ieaving group, for example by reacdon with a su.«ab,e reaotve 
1 7uc acid derivadve or sulfonic acid derivative, for example with . suable lower 
S acid chloride, lower tannic acid anhydride, such as aceuc a^ydnde, N N-dr- 
methyl-carbamoyl chtoride. toluenesulfonyl chloride, medtanesnlfonyl chlonde or m 
Z ledtanesuttonyl chloride. The cyano group is men introduced wtdt a suable 
iTophile which acts in Ure oriho-posidon with respect* dte pyndmt , nttioge. A 
n^eopMle drat introduces cyano is, for example, a suitable silyl cyantde, such as «v 
C^vl-silyl cyanide, for example uimedtylsilyl cyanide. The introducuon of cyato 
"in IsuLleso,ve„,such as — , a, remperaru^s 
torn 0°C to 150°C. preferably approximately from room temperature to 100 C. 

The N-oxido-pyridy. compound is obtained by oxidising a corresponding pyridyl 
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compound with a suitable oxidising agent, such as a suitable peracid, for example a 
suitable perbenzoic acid, such as especially m-chloro-perbenzoic acid, in an inert solvent, 
such as methylene chloride, at room temperature. 

Process d: 

Process d is carried out analogously to Process b. 

Process e* vt 
Processeis carried out analogously to Process c . For example, a compound of formula XI 

can be esterified in the presence ofastrong acid, such as concentrated 

latter acting simultaneously as an agent binding the elements of water, with the desn-ed 

alcohol R3-OH, which may serve simultaneously as solvent Alternatively, a reacttve 

carboxylic acid derivative of acompound of formulaXI, for example a suitable ester, such 

as a methyl ester, can be amidated with an amine of the formula H 2 N-(CH 2 ) n -R 4 or 

H 2 N-(CH 2 ) n -N(R 3 )-R4. 

Acid addition salts of compounds of formula I are obtained in customary manner, for 
example by treatment with an acid or a suitable anion exchange reagent 

Acid addition salts can be converted in customary manner into the free compounds, for 
example by treatment with a suitable basic agent 

Mixtures of isomers can be separated into the individual isomers in a manner known per 
se, for example by fractional crystallisation, chromatography, etc.. 

The processes described above, including the processes for removing protecting groups 
and the additional process measures are, unless otherwise indicated, carried out m a 
m anner Known peisejor example in the presence or absence of preferably mert solvents 
or diluents, if necessary in the presence of condensation agents or catalysts, at educed or 
elevated temperature, for example in a temperature range of from approxunately -20 C to 
approximately 150°C, especially from approximately 0°C to approximately + 70 C, 
preferably from approximately + 10<C to approximately + 50°C, principally at room 
Lperature, in a suitable vessel and, if necessary, in an inert gas atmosphere, for example 
a nitrogen atmosphere. 

Taking into account all the substituents in the molecule, if necessary, for example if 
readily hydrolysable radicals are present, especially mild reaction conditions are to be 
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used such as short reaction times, the use of mild acidic or basic agents in low concen- 
tration, stoichiometric ratios, and the selection of suitable catalysts, solvents, temperature 
conditions and/or pressure conditions. 

Tteinventton.c.a^alsotoU.^fomsofU.eproc^inwMchacompo^dobWnaMe 
• immediate at any stage of the process is used as starting material and the remanung 
process steps are earned on. or the process is discontinued at any stage or a 

ttve or salt He starting materials used are preferably those which, aecordtng to the 
poccs, result in the compounds described above as being especially valuable. 

Tte invention relates preferably to processes for the preparation of a compound of 
formula la 




(la) 



wherein R x is 

a) N-(amino-lower alkyD-carbamoyl, 

b) N-(hydroxy-lower alkyl)-carbamoyl, 

c) hydrazino, 

d) cyclohexyl-amino that is unsubstituted or substituted by amino, or 

e) lower alkylamino that is substituted by cyano, imidazolyl, guanidyl, amino, lower 
afcanoylamino, lower alkylamino-carbonylamino, amidino, di-lower *lammo-cyc^ 
hexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower 
alkoxy dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylptper- 

hydrogen, C r C 4 alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomeUtyl, 
2Lmylmio^myl,indol-3-yl-memyl,phenyl-memyU 

3-guanidyl-propyl or R is lH-imidazol-4-yl-methyl, and 

R 2 is C^lkyl. C r C 3 alkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy. 
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phenyl, amino, mm******** mCC,-C 3 ancyl)amino. (Mm» 
yloxy. carboxy. carboxy-methoxy, eO.oxyoarbonyl-mett.oxy. sntt^tamdo, W- 
McU 3 W^U^«°-"- mc W-#^ ylt ^^ lH-nmdnzol-l-yt. 1H- 
ttLoM-yl, lH-ben*midazol-2-yI, 1-naphthyl. cyclopentyl, 3,4-dime0>y.-be 11 zy. or a 
radical of one of the formulae: 

-C0 2 R 3 , -NH-C(=0)-R 3 . -N(R 3 )-C(=0)-R4. -0-(CH 2 ) n -N(R 3 )-R 4 . 
-a^WCHA-N^)-^ -CH(CH 3 )-NH-CHO, -C(CH 3 )=N-OH, 
-C(CH 3 )=N-0-CH 3 , -C(CH 3 )-NH 2 , -NH-CH r C(=0)-N(R 3 )-R4, 

-/^-fj ,-(CH 2 ) m -R 6 ,-X-(CH 2 ) m -R 6 and 

/"~Y p 

-x-ch 2 -c(=o) — y* — R 7 

wherein R 3 and Ra are each independemly of the other C-Calkyl. X is oxygen or suite. 
It^ 2 « 3, n h 2 or 3. R s k hydrogen, C^altyl CrQ—jr. *lonne. bromne 
^•0^—,.. Rs is m-hnidazol-l-y. or morphoHny,. and R 7 is C.-C^ 

"phenyl that is tmsubsdm^^ 
methyl, 

or a salt thereof, wherein 

a) a compound of formula II 

,C(=0)-CH=CH-N(Re)-R9 




herein R 8 and R, are each independently of the other lower aDcyl and R, ts as fcfntrf 
above, foncdona. gronps present in a eomponnd of fonnula II, with *e excephon f the 
gronps participating in Ore reaction, being, if necessary, in protected form, or a salt of such 
a compound is reacted with a compound of formula ma 
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(ma), 



w hereinR 2 is as defined above, functional groups present m a compound of fonnula ffl* 
2T*e exception of the guanidino group participating in the reaction, bemg. necess^y, 
in protected form, or with a salt of mticmm**^**^^*"* 
are removed, or 

b) fo, the pmparauon »f « compoond of formula la wherein R, has any one of the above- 
nLnuoned meanings c) to e> and R 2 has any one of Ore above-mentioned mearnngs. a 
compound of formula IVa 




(IVa), 



whereinYisaleaving group andR 2 is as defined above, functional groups presentma 
compound of fonnula IVa, with the exception of the leaving group participating in die 

with an amine of the formula 



H 2 N-R, 2 



(V) 



wherein R„ is amino or onsobsdtuted o, ammo-subs.in.ted eyclohexyl. or .s lower alkyl 
l"ututed by cyano, imidazoly., gnanidy., amino, lower alhanoy.am.no. ower 
Sntearbon'tamlno. amidino, di-lower a^lamino^clohexyl, carboxy. lower 
^alnyl, ealmoyl. N-hydroxy-earbamoyh hydroxy, lower aUcoxy mhyd^xy- 
»ox • Pi— >ow« alhanoyl-piperazmyl, formylpipemamy 
or by a radieal of me formuta H 2 N-CH(R>-C<=0)-NH- wherem R .s hydrogen. C.-QaKyl. 
b^> hydroxymethyl, 1-hydroxy-ethy.. mereaptomethyl, 2-memy.mio.myl, mdol- 
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3-yl-mcthyl, phenyl-methyl, 4-hychoxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl- 
ethyl carboxy-memyl, 2-carboxy-ethyl, 4-amino-butyl, 3-guanidyi-propyl or R is 1H- 
inudazol-4-yl-methyl, functional groups present in R 12 being, if necessary, in protected 
form, and any protecting groups present are removed, or 

c) for the preparation of a compound of formula la wherein R t is N-(amino-lower alkyl)- 
carbamoyl or N-(hydroxy-lower alkyl)-carbamoyl and R 2 has any one of the above- 
mentioned meanings, a carboxylic acid of formula IXa 



(Ka), 




COOH 



wherein R 2 has any one of the above-mentioned meanings, or a reactive acid derivative 
thereof is reacted with an amine of formula X 

H 2 N-R 13 (X)> 

wherein R 13 is amino-lower alkyl or hydroxy-lower alkyl, the amino or hydroxy group 
being, if necessary, in protected form, and any protecting groups present are removed, 
and if desired, a compound of formula I obtained in accordance with any one of Processes 
a-c is converted into its salt or an obtained salt of a compound of formula I is converted 
into the free compound. 

The present invention relates also to novel starting materials and/or intermediates and to 
processes for the preparation thereof. The starting materials used and the reacuon 
conditions chosen are preferably such that the compounds described in this Apphcauon as 
being especially preferred are obtained. 

The invention relates also to a method of treating warm-blooded animals suffering from a 
tumour disease, which method comprises administering to warm-blooded ammals 
requiring such treatment an amount that is effective in inhibiting tumours of a compound 
oTformula I or of a pharmaceutical* acceptable salt thereof. The invention relates also to 
the use of a compound of formula I or of a pharmaceutical* acceptable salt thereof » the 
inhibition of protein kinase C in warm-blooded animals or in the preparation of pharma- 
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ceuticalcompositionsforuseihO.etherapeutictreatmentofthehuman^o^ 
Cn^g on the species, age, individual condition, mode of administrate and the 

itoomg, especially 50-500mg. are administered to a wann-blooded arumal of approx- 
imately 70 kg body weight. 

The invenuon relate* also to phann.ceu.ical compositions comprising -•«**» 
amo^espeoMyanamomtrffecriveinteptophyl^ortteaunemofoneofte 

above-mendotted disorders, of -he acflve ingrndten, together with pharmaceuueaUy 

LLal administration and that may be inorganic or organic, soltd or hqutd. Ihere am 

inaredient together with diluents, for example lactose, dextrose, sucrose, mannttol, 
SSose and*r gtycerol. and*r ..bricante. for exampie alio* talc, smartc actd 
™ aTthemof. such as magnesium or calcium steamte. and*r polyethylene giycoL 

such as com wheat or rice starch, gelatin, methyleellulose. sodtum carboxymethyl- 

■£5Lk dves flavourings and sweeteners. It is also possible to use the pharma- 
CSp^onsorlmefonnof^ 

virions that comprise me active ingredient alone or together wtth a earner, for 
eZrmlito. can be made up prior to use. The pharmaceutical compostuons ma, be 

^and/oremulsifiers. solubilisers, salts for regulating me osmouc V"-^ 
wL The present pharmaceutical eomposidons. which may. .f destred. eompnse ^odter 
^"g c.Uy active substances, such as antibiotics, are prepared m a manner known 
^to exam* b, means of convendonal mixing, granulattng, confecuontng, 

especially from approximately 1* •» approximately 20%, acuve tngredtentte). 

The following Examples illustrate the invendon without limittng it in any way. Tto «(, 
deLmined on silica gel thin-layer plates (Merck, Darmstadu Getmany). "the 
in me elnan, mixtures used is indicated in par* by vomme „/„ and 
temperatures are indicated in degrees Celsms. 
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Ahhreviations: 
cone: concentrated 
HV: high vacuum 
RF: reflux 

RT: room temperature 
h: hour(s) 

The abbreviations in respect of NMR spectra have the following meanings: 

br: broad 
d: doublet 
H: hydrogen 
m: multiplet 
s: singlet 

Examolel: 50 mg (0.143 mmol) of N-(3-trifluoromethyl-phenyl)^(2-cWoro^pyriciyl)- 
^"Sneamine are stirred for 44 h at 100° in 1 ml of 3-amino-l-propanoL Concen- 
tration by evaporation and chromatography (methylene chloride:methanol = 9: 1) give 
N-(3-trifluorome^^^ 

amine; Rf =0.1 (methylene chloride:methanol = 95:5), FAB-MS: 390, m.p. 158-163 . 
The starting material is obtained in the following manner: 

Stage 1 1- 24 61 g (177.62 mmol) of 2-chloro-4-cyano-pyridine are placed in 1.25 litres of 
S^ner under nitrogen, and 120 ml (22% in tetrahydrofuran, 353 mmol) of methyl- 
magnesium chloride are added. The red suspension is stirred for 40 
?25 litres of ice/water and 250 ml of 6N HC1 and stirred for 14 h at RT. Extracts with 
diethyl ether and methylene chloride, drying with MgS0 4 and concentration give 4- 
acetyl-2-chloro-pyridine; Rf=0.5 (methylene chloride:methanol = 9:1). 

Alternatively, 4-acetyl-2-chloro-pyridine can be obtained in the following manner 

5 0 g (36.5 mmol) of 4-acetyl-pyridine N-oxide and 6.64 ml (73 mmol) of phosphorus 
oxychloride are stirred in 50 ml of toluene for 2 h at 100°. The reaction mixture is stirred 
at 50° into 500 ml of 10N sodium hydroxide solution, extracted with ethyl acetate and 
treated with Tonsil (Fluka; bentonite - colloidal aqueous aluminium silicate). Concen- 
tration and crystallisation (diethyl ether/n-hexane) give 4-acetyl-2-chloro-pyndine; 
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m.p. 35°, FAB-MS: 156 (M + +H). 

The4-acetyl-pyridineN-oxide used is prepared in ihe following manner: 
X^ml.)of4^..p»Hdine^31.3 g (100» lm o,,of55* m ^ 

Ltionwith 200 ml of diethyl ether gives 4-aeetyl-pyndmeN-o«de.m.p. 132-133 . 
«.« 1 2- 16 2 g (1043 mmol) of 4-acetyl-2M:hloro-pyridine are stirred at 110- with 

(toed,,, sulfoxide): 2.98 QUA 3.2 OKA 5-9 UH,d>. 7.8 (3am), 8.5 (lH,d). 

Smae 1 3- 6 3 g 050 mmol) of cyanamide (50% in water) are added ro a suspension of 
^OOmm DofJ-uillno^methyl-aniline in 35 ml of ethanol. 7.0 ml of mmcacrd 
«%o7mol) »« then ^mtetownaolwionmmtere^onm^mreBhe^dfor 

g „anidine nitrate; 'H-NMR (dimethyl sulfoxide): 7.6 (7H,m). 9.9 (iab«). 

Suure 1 4- 150 mg (0.71 mmol) of 3-dimethylamino-l-(2<hloro4-pyridyl).2.pn,pen- 

iTnyl-guanle nitrate and 31 mg (0.783 mmol) of sodium hydroxrde are adfcd ™> the 

S„ mixture is srined for 18 h under RE 11 is dren cooled ro RT - -J^ 
ma terialreuinedon«,efd«i S washe< 1 wim2-propan„landwateranddx.ed» t 50 under 

^giveN-^irifluorome^ 

rp.16C-RpO.67 (methylene chloridetmethanol = 95:5), FAB-MS: 351 (UNO. 

Example2: Analogous., ro Example 1, dtem is obtained Horn 20 mg (0063 mmo» of 
T^^o-ohenylM^-ehloro^pyridyl^-pyrimidrneamrne and 1 ml of 3-ammo 

ale; m.p. 144-147". Rp0.12 (methylene chloridetmedrano! = 95:5), FAB-MS. 356 
(M*+H). 

The startng material is obtained in the following manner 

Sjage21: Analogously to Stage 1.4, there is obtained from 150 mg (07 mmol) of 
SytamJl^-chloro^-pyridy^-propen-l-one and 165 mg (0.71 mmol) of 3- 



WO 95/09853 



PCT/EP94/03151 



36 



cMoro-pheny.-guanidine nitrate N^hloro-p^y.^Wor^pyndy.^py^idine- 
amine; m.p. 196-198°, R,=0.7 (methylene chloride:methanol = 95:5). 

obtained in the foUowing manner: 

,0 0 g (32 mmo.) „ t N-t>c U oro.phe«yl>-4-(^^ 
Ld or24hin 100m. of phospboros oxychmride at 110 

at 50= into 2N sodium hydroxide soiudou and extracted wtth tetiuhydrotaan. 
Concentration and causation (tetrahydrofuran/ethanoi) of * -*» 
chloro-phenyl>4-(2^1oro^pyridyl)-2-pyrimidineam.ue;r„.p. 196-198 ,Rf=0.7 

(methylene chloridermethanol = 95:5). 

The N-e-ehiorc-phenyi)^^^ " ed * "* 

^uuncd^m-chioroperhe^ic^ 

^irSncentradon L ^utilisation (acetic add) of the residue give N-(3^hl„ro- 
"^pyddy^-pyrtmidinea.^ m„ 274-275', R,=0.6 (me.hy.ene 

chloridetmethanol = 9:1). 

S-U Analogous), to Stage 1.3. there is obtained from 4.) ml (0.04 mo.) of 3-ch.oro- 

3.3 g (0.078 mo.) of eyanamide (50% in wattr) J-cNoro-pheny.-guanrdtne 
nitrate; 'H-NMR (dimethyl sulfoxide): 7.2-7.7 (7H.m), 9.5 (lHXs). 

The fonowing compounds are prepared in a manner - W^. 
^SUbove and by simple conversion reactions, known per «, of the products. 

a) N . ( 3-chloro-pheny.M-.2-(2^^ 

b) N .<3-chloro-phenyl)-4-[2-(2^^^ 

c) N-(3-cWo ro .phenyl)^ 
a^h.oro-p.Kny,)^-^^ 
eW^muoromefty.-phenyl)^^^ 
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amine, 
amine, 

amine, 

idineamine, 

^.(^ph^W^ 

1)N -(3«hloro- P he„yl^^ 

m)N ^Uoro-phe»,W.l^^^ 
2-pyrimidineamine, 

n)N .(3^Pl™yl>^^ 
0)N ^h>orCHph^^ 

pW3 *Uoro.phe»y^^ 
idineamine (see also Example 6), 

tfN^ao^taayl)^^^ 
idineamine (see also Example 7), 

r)N .<3- C h,o«,>^^ 
idineamine (see also Example 9), 

^N-O.h.oro-phenyOW^ 
idineamine (see also Example 8), 
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midineamine, 
2-pyrimidineamine, 

, )N . ( 3^pbe«y»-4-f>l2*^ 
pyrimidineamine, 

^N-O-chJo^-pnenyl)-^^^ 
2-pyrimidineamine, 

x) N-(3-.Hfl»^W^ 
dylJ-2-pyrimidineamine, 

, )N ^„orome.h,l.phenyl)^^^ 
dyl]-2-pyrimidineamine, 

^trffluotometoyl-ph^^ 
4-pyridyl]-2-pyrimidineamineand 

M)N -(3-«ifl»orome^^^ 
4-pyridyl]-2-pyrimidineamine. 

Example* 20 mg (0.063 mmol) of N^Woro-phenyl)^Woro^pyridyI)-2-pynn.- 

&a ™"* . \t fr,, 26 h at 1 10° with 1 ml of emylenediamine. Concentrauon and 
idineamuiearesuiredfor26natliu mini- sn?(inelve 

cartography (methylene dWtaM» a"™" 1 " 1 solu, '° n " "*^ 1J 
(Xylene chJoride:metha„o.:co K . ammonia solution = 80:20:1). FAB-MS. 341 (M 
Examples- Analogously to Example 4, there is obtained from 50 mg <Wm«** 
lytelumineN-C-tr^^ 
80:20:1), FAB-MS: 375 (M + +H). 
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^l^SOmg^mmoOofN^^^ 
S^.70.8mg(0.36mmo.)ofN-^^ 

^hThloride and 42 mg (0.36 mmol) of N-hydroxysuccinimide axe delved u. 3 ml of 
d^ylformamide and stirred for 2.5 h at RT. The reaction mixture * ten add* 
rp^vrimmaperiodofSOn^^^ 

Sd^mine in 2 ml of DMF. After sdrring for .4 h atRT. the reacrion rmxrore » 
l i^L of ethyl acetate and extract with 30 ml of »«ter. The orgnnrc phase * 

chloric add gives W 3 < nl<^ I tenyl]-4-P-(N-l2-»n^yl)-ammocart»o^l^ 
The starting material is obtained in the following manner: 

Staae 6 1- 50 mg (0.16 mmol) of N^Mo^pl«nylH^-ey™»^P^ l >f . . 

a, 60». After Pooling to RT and filtering, the mate^l re tame on the 

***** (9:» and dri* a. 50» nnder HV to give me sodmm ^f»<^ 

phenyl)-4.(2-earboxy^pyridyl)-2-pyrimidineamme ; m.p. >250 , Rp- <0-l (methyien 

chloridetraethanol = 9:1). 
FAB-MS: 370 (M + +H). 

kC^cS and 0, P ml (U.8 mmol) of arninopropano. 

Z P C^ydroxy-^ 

m.p. 152-153°. FAB-MS: 384 (M + +H). 

SS^SSSS y^ldehydroemoride^mg^mmono, 
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N-hydroxysuccinimide and 0.48 ml (7.3 mmol) of diaminopropane N-[3-ch oro- 

p h e n y l]-4-[2-(N-{3^^ 

hydrochloride; m.p. 173-178°, FAB-MS: 383 (M + + H). 

ExampJelQl Analogously to Example 1. there is obtained from 500 mg (1.5 mmol) of 

Jinoemanol N-[3-chloro-phenyl]-4-[2^^ 
idineamine; m.p. 180-181°, FAB-MS: 342 (M++H). 

E^^AnalogouslytoExample 

^cW P henyl]-4^^^^ and 12 ml (160 mmol) 

phenyl]-4-[2-(3-hydroxy-propyl-amino)-4-p^ »*■ 258 " 259 • 

FAB-MS: 366 (M + +H). 

The starting material is obtained in the following manner: 

Stagelll: Analogously to Stage 1.3, there is obtained from 24.4 g (148 mmol) of « 
^idethy^ 

of 98% cyanamide 3-ethoxycarbonyl-phenyl-guanidine mtrate; *H-NMR (DMSO, D 2 G). 
1.3 (t,3H), 4.3 (q^H), 7.4-7.9 (m,4H). 

Staee 11 2- Analogously to Stage 1.4, there is obtained from 14.5 g (53.7 mmol) of 
^ Mb0 ny,Unyl-S-dine nitrate, 11.3 g (53.7 mmol) of 3-dimethy lammc^ 
chloroIpyridyl)-2-propen-l-oneand2.4g(6^ 

carbonyl-phenyl]-4-(2-chloro-4-pyridyl)-2-pyrimid^ 149-150 , 

FAB-MS: 355(M + +H). 

Staae 11 3- 9 4 g (26.5 mmol) of N-[3-ethoxycaxbonyl-phenyl]-4-(2-chloro-4-pyridyl)-2- 

p^n^amine and 50 ml of 2N sodium hydroxide solution are boiled under ^m 

300 ml of ethanol for 1 h. After cooling to RT, the reaction mixture is acrdifted 

chloric acid) and filtered. After drying at 50° under «V.*"^^*^ 
carboxy-phenyl]-4-(2<hloro-4-pyridyl)-2-pyrimidineamme are obtamed, m.p. 267-268 , 

FAB-MS: 327 (M + +H). 

Examole 12- 2 0 g (5.4 mmol) of N-[3-carboxy- P henyl]-4-(2-(3-hydroxy-propyl-aminoV 

g2 ™^ • ,„Hn ?8 ml f5 4 mmol) of cone, sulfuric acid are borled 

4-pyridyl)-2-pyrimidrneamtne and 0.28 ml p.4 mmoi; 
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n .,r RF in 150 ml of methanol for 24 h. After cooling to RT. the reaction mixture is 

^nylH-^^ 16 ' 

FAB-MS: 380 (M + +H). 

Analogously .Example ^^^ZT^Mti 

^LbuJN-tS-chloro-phenyll^W 
idineamine; m.p. 136-139°. FAB-MS: 370 (M+ + H). 

Example!* Analogously to Example 1, theie is obtained, in the melt from 50 mg 

35 m^ S 

m.p. 140-146°, FAB-MS: 392 (M++H). 

^^Analogously toExample ^*r?^^wZ* 
Zwtoi^^ ml (304.9 mmol) 

2-pyrimidineamine; m.p. 138-139°, FAB-MS: 336 (M+ + H). 
The starting material is obtained in the following manner: 

i » rt staae l 3 there is obtained from 2.02 ml (18.7 mmol) of 
StageJ^l: Analogously to Stage 1.3, mere is odui 

- , " , 0 «5 m , (29 9 mmol) of cone, hydrochloric acid and 0.89 g (37.3 mmoi; o 
m-toluidme, 1.95 ml W*s mmo ; ammonium nitrate, 3- 



1H). 



9.8 (s,lH). 
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gxampleJ6: Analogously to Example 1. there is obtained from 168.8 mg (0.53 mmol) of 

wwta^ ** n3 - 2 mg (lo6 T 

0 f5-ammopentanolN-[3-cWo^^ 
pyrimidineamine; FAB-MS: 384 (M++H), 298. 

Example!?: 500 mg (1.4 mmol) of N-[3-emoxycaxbony^^ 

^~^mine are stirred in 1 ml of 3-aminopropanol for 15 h at 140°. Chromato- 

graphy (silica gel, methylene chloride:methanol = 9: 1) gives N-[3-{N-(3-hydroxy-propyl)- 

Lno«arbonyl}-phenyl^ 

m.p. 153-154°, FAB-MS: 423 (M++H). 

EjcampleJS: 100 mg (0.26 mmol) of N-[3-methoxycarbonyl-phenyl]-4-[2-(3-hydroxy- 
P ropyl-animo)-4-pyridyl]-2-pyrimidineamine and 0.5 ml of 1,3-diamino-propane are 
stirred for 24 h at 90° and then diluted with 20 ml of ethyl acetate and extracted with 
2 x 10 ml of sodium chloride solution. The organic phase is dried, concentrated and 
crystallised from methylene chloride/diethyl ether to give N-[3-{N-(3-amino-propyl)- 

aminocarbonyU-pheny^^ 

m.p. 169-170°, FAB-MS: 422 (M + +H). . 

Examplel9: Analogously to Example 18, there is obtained from 100 mg (0.26 mmol) of 
N-[3-memoxycarbonyl^^ 

amine and 150 mg (1.35 mmol) of histamine, that is to say 2-(imidazol-4-yl)-ethyl-amine, 
N-[3-{N-(2-imidazol-4-y^ 

ammo)-4-pyridyl]-2-pyrimidineamine: m.p. 181-186°, FAB-MS: 459 (M++H). 

gxMipleJO: Analogously to Example 1, there is obtained from 300 mg (0.9 mmol) of 

N-[3-chloro-6-memyl^ and 53 ml 

(70 65 mmol) of 3-aminopropanol N-[3-chloro-6-methyl-phenyl]-4-[2-(3-hydroxy- 
propyl-arnmo^ 117-119°, FAB-MS: 370 (M^ + H). 

The starting material is obtained in the following manner: 

Stagemi: Analogously to Stage 1.3, there is obtained from 10.0 g (60.62 mmol) of 
5-chloro-2-methyl-aniline. 9.45 ml (113 mmol) of cone, hydrochloric acid and 5.94 g 
(141 2 mmol) of 98% cyanamide, after precipitation with 11.3 g (141.2 mmol) of 
ammonium nitrate, 5-chloro-2-methyl-phenyl-guanidine nitrate; ^H-NMR (DMSO): 2.2 
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(s,3H), 7.2-7.4 (m,7H). 



Stagem Analogously to Stage 1.4, there is obtained from 1.75 g (7.12 mmol) of 

chloro-4-p^^^ 
chlorc,6^ 

2.2(s3H).7.1(dxd.lH),73(d4H),7.6(dm7.8(d,lH).8.05(dxd4 
8.6(m^H),9.2(s,lH). 

gamEteail Analogous to Example l.ttereis obtained from 300 mg (US mmol) of 

r« 55 mmo!) of 3-aminopropano. N-^^hloro-pheayn^^y^yl- 
^H^yrUn-2-py-miotoeamme; m.p. 130-132". FAB-MS: 390 <M+ + H>. 

The starting material is obtained in the following manner: 

3^ Analogoos.y «, Stage 1.3, there is obtained from .0.0 g (61.72 mmol) of2> 
^IntBne, 8.25 ml (98.7 mmol) of cone, hydrochloric actd and 5.19 g (1234 mmol) 

cyanamlde. after precipitation with 9.88 g (123.4 mmo.) of ammomnm tutra*. 
2^enloro.phenyl-gnanidtae nitrate; 'H-NMR (DMSO): 7.4-7.7 (m.7H). 

auaSlZ Analogously to Sage 1.4. there is obtained from 1.9 g (7.12 mmol) of 3,6-^ 
Siage^L^rutai 6 * ■,„„ , «„n 12mmo.)of3-dimethybimino-l-(2-chlor(v4- 
dichloro-phenyl-guanidmemuate.l.5ga.l2mmol)oiio , rtich . oro . 

n»ridyl)-2-propen-l-one and 0.31 g (7.83 mmol) of sodium bydrox.de N-t 6-d.c htoro 
X»^clro^pyridyl)-2.pyrinudineamine; l H -NMR(DMSO):7 25 (dxd. 1H). 
M (Sh), 7.7 (d.lH). 8.05 (m.2H). 8.2 (S..H), 8.6 (d.lH), 8.7 (d,lH). 9.25 (,1H). 

Anaiogonsly ,o Example 1, Otere is obtained from 300 mg (0.86 mmol) of 
S^6-methoxy-phe„y. H -(2-^^ 

(67.4 mmo.) of 3-aminopro P ano. ^-^^SX 
pr„py..amino>4-pyridy.]-2-pyrimidineamine; m.p. .31-133". PAB-MS. 386 (M + H). 

The starting material is obtained in the following manner: 

-.-aii Analogous* w Stage 1.3. there is obtained from 10.0 g (63.45 mmol) of 
Siinre thoxy-anUine, 8.5 m. (.0..5 mmo.) of cone. hydrocb.onc actd and 5.3 g 
,26 9 mmo.) of 98% eyanam.de. after pmcipimUon with .0.2 g (126.9 mmo.) of 
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mmxim S-cWo^oxy-pheny-guanidine nitrate; 'h-NMR (DMSO, 3.9 
<S,3H), 7.2-7.4 (m,7H). 

S„ te 22 2- Antuogoudy to Stage 1.4. .here is obtained from 1.87 g (7.12 mmol) of 3- 
Stage Anaiug j * 3.dimethylaimno-l-(2- 

^^f^T^^" ^^ofLonihydJdaeN^ 
chloro-6-raethoxy-phenyl]-4-(2-chloro4-pynuyi; FJ _ oii/ ,„ „,,, 1H ». 6 

(d,lH),8.75(d,lH). 

i . c „ m niP i there is obtained from 100 mg (0.31 mmol) of 
rfrt^fromthem^c^^ 

^lorc-phenyW "5- 18 ° ' 

FAB-MS: 367 (M + +H). 

Example*!; Analogous* to Example 1. mem is obtained from 100 mg (031 mmol) of 
S^pbenyW-ebloro^pyndy^-pyrimidineamine and 1.0 m, 05 mmol, of 

^^Unton^neN^^ 

™moH-pyridyl)-2-pyrimidmeamine; m .p. 176-186 , FAB-MS: 41 (M + H). 

S^^Ana.ogonsly.oExamp^ !. mem is obtained from '«»^^™2»of 
i7^^pheny^4-(2-emoro4.pyridy!)-2-pyrimidineammea»d 1.0ml (7.4mmol)of 

L^pyridyn-2 pyrimidineamine; m.p. 250-. FAB-MS: 410 <M+ + H). 

Ana.ogously to Examp,e 1. mem is obtained from .00 mg (032 mmol, of 
^IT^-phenyll^tZ-cMonHi-pyridyl^-pyrimidmeannne and 1.0 ml (8.35 mmol) ot 

propylaminol-4-pyridyl|-2-pyrimidineamme; m.p. 143-150 . FAB MS. 399 (M 
ExamoleJT; Analogously .o Example 1. mem is unexpectedly obtained from 100 mg 

pyndyll-2-pynmidineamine: m.p. 163-169°. FAB-MS: 368 (M++H). 

gxample28: Tablets each comprising 20 mg of active ingredienl, for example one of the 
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composition in customary manner: 



rnm position : 
active ingredient 
wheat starch 
lactose 

colloidal silica 
talc 

magnesium stearate 



20 mg 
60 mg 
50 mg 
5mg 
9mg 
lmg 



145 mg 



. I„,ah thP colloidal silica, and the mixture is forced through a sieve, a iuiu 



has been formed. 



^epiasUcm^iape^^ghaAveotapp^lyamm mesh size »dtod, 

wheat starch the talc and the magnesium stearate are admixed and the mixture is 
ft- tablets each weighing 145 mg and having a oreakrng norch. 

P,amnle 29- Capsules each comprising 10 mg of active ingredient, for example one of the 
^^^IdeserihedinBxamplesf-^.arepmparedineus^ma^manneras 



follows: 



Com position : 

a- „t 25°° m 8 

active ingredient 

200 mg 

talcum 

50 mg 

colloidal silica 



11-mg portions into hard gelatin capsules of suitable size. 
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Ayhat is claimed is: 

1. An N-phenyl-2-pyrimidineamine derivaUve of formula I 

IM 
11 

>N"^N^ ^ (D 

I 





wherein 

Rois hydrogen, halogen, lower alkoxy or lower alkyl, 
Riis 

a) N-(amino-lower alkyl)-carbamoyl, 

b) N-(hydroxy-lower alkyD-carbamoyl, 

c) hvdrazino, 

d> cyclohexyl-amino Una, is unsubsutmed or subsumed by amrno 

e) p^eraziny. .ha. is unsabsUm^d or subs.im.ed by amuro-lower alkyl. 

amrdino, dr-lower aKylan. dihydroxyphosphoryloxy, piperazmyl, 

^^^^^^^ 

S^TH-beazi.nid^-2-yl. .-naphu,,., oyolopemyl. 3.4-— -beozy. or a 
radical of one of Ore formulae: 

-COaR,, -NH-C(=0)-R 3 . -N(R 3 )-C(=0)-R4. -0-<CH 2 )„-N(R 3 )-R 4 . 
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-C(=0)-NH-(CH 2 ) n -R 4 a . -C(=0)-NH-(CH 2 ) n -N(R 3 )-R4, -CH(CH 3 )-NH-CHO, 
-C(CH 3 )=N-OH, -C(CH 3 )=N-0-CH 3 , -C(CH 3 )-NH 2 , -NH-CH r C(=0)-N(R 3 )-R4, 



-O, 



and 



-X-CH 2 -C(=0) — ~~ 7 

wherein R 3 and R 4 are each independently of the other C r C 3 alkyl, R 4 » is hydroxy, amino 
or imidazolyl, X is oxygen or sulfur, m is 1, 2 or 3, n is 2 or 3, R 5 is hydrogen, C^alkyl, 
C r C 3 alkoxy, chlorine, bromine, iodine or trifluoromethyl, R, is lH-imidazol-l-yl or 
morpholinyl and R 7 is C r G 3 alkyl or is phenyl that is unsubstituted or mono-subsututed by 
C r C 3 alkyl, halogen or by trifluoromethyl, 
or a salt thereof. 

2. An N-phenyl-2-pyrimidineamine derivative according to claim 1 of formula la 




(la) 



wherein Rj is 

a) N-(amino-lower alkyl)-carbamoyl, 

b) N-(hydroxy-lower alkyl)-carbamoyl, 

c) hydrazino, 

d) cyclohexyl-amino that is unsubstituted or substituted by amino, or 

e) lower alkylamino that is substituted by cyano, imidazolyl, guanidyl, amino, lower 
alkanoylamino, lower alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclo- 
hexyl carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower 
alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl. fonnylpi^ 
azinyl, prolylamido or by a radical of the formula H 2 N-CH(R)-C(=0)-NH- wherein R is 
hydrogen, C r C 4 alkyl. benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl, 
2-methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy- P henyl-methyl, 
carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl, 
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3-guanidyl-propyl or R is lH-imidazol-4-yl-methyl, and 

R isC,-C 6 alkyI Ci-C 3 alkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy, 
phenyl, amino, mono^-CaalkyDamino, di(C 1 -C 3 alkyl)amino, C 2 -C 4 alkanoyl prop- 
enyloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanUamido N,N- 
dKC-CsalkyDsulfanilamido, N-methyl-piperazinyl, piperidinyl. lH-imidazol-l-yl. 1H- 
triazol-l-yl, lH-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a 
radical of one of the formulae: 

-C0 2 R 3 , -NH-C(=0)-R 3 , -N(R 3 )-C(=0)-R4. -0-(CH 2 ) n -N(R 3 )-R 4 , 
-^O-NH-CCH^-NCR^, -CH(CH 3 )-NH-CHO, -C(CH 3 )=N-OH, 
-C(CH 3 )=N-0-CH 3 , -C(CH 3 )-rffl 2 , -NH-CH 2 -C(=0)-N(R 3 )-R4, 

— \f "\ —\S . -(CH^-Rfi. -X-CCHjVRs and 

/ V — 
-X-CH 2 -C(=0) — N N — «7 

wherein R 3 and R 4 are each independently of the other C r C 3 alkyl, X is oxygen or sulfur, 
m is 1, 2 or 3, n is 2 or 3, R 5 is hydrogen, C r C 3 alkyl, C r C 3 alkoxy, chlorine, bromme, 
iodine or trifluoromethyl, R 6 is IH-imidazol-l-yl or morpholinyl and R 7 is C r C 3 alkyl or 
is phenyl that is unsubstituted or mono-substituted by C r C 3 alkyl, halogen or by tnfluoro- 
methyl, 

or a salt thereof. 

3. A compound according to claim 1 of formula I, wherein 
Ro is hydrogen, halogen, lower alkoxy or lower alkyl, 

Riis 

a) N-(amino-lower alkyl)-carbamoyl, 

b) N-(hydroxy-lower alkyl)-carbamoyl, 

c) hydrazino, 

d) piperazinyl that is unsubstituted or substituted by amino-lower alkyl, 

e) morpholinyl, or 

f) lower alkylamino that is substituted by morpholinyl, hydroxy-lower alkylammo, imid- 
azolyl guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino, amidmo, 
carboxy lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, dihydroxy- 
phospho'ryloxy or by a radical of the formula H 2 N-CH(R)-C(=0)-NH- wherein R is 

hydrogen, and . _ . 

R 2 is chlorine, trifluoromethyl, carboxy, a radical of the formula -C0 2 R 3 wherein R 3 is 
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i nr-rw wH-rfH^ -R/ wherein n is 2 or 3 and R 4 a 
C r C 3 aUcyl, or a radical of the formula -C(=0)-NH (CH 2 ) n k 4 

is hydroxy, amino or imidazolyl, 
or a salt thereof. 

4. A compound according to claim 1 of formula I, wherein 
Ro is hy drogen, 
Ri is 

a) N-(amino-lower alkyD-carbamoyl, 

b) N-(hydroxy-lower alkyD-carbamoyl, 

the formula H 2 N-CH(R)-C(=0)'NH~ wherein R is hydrogen, and 
R 2 is chlorine or trifluoromethyl, 
or a salt thereof. 

5 A compound according to claim 1 of formola I. wherein 

R. is N-(«ramino-C 2 -C 3 alkyl) caroam y , . substituted in the 

is hydroxy, amino or imidazolyl, 
or a salt thereof. 

6 A compound according to claim 1 of formula I, wherein 



yloxy, and 
R 2 is chlorine or trifluoromethyl, 
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or a salt thereof. 

7 A compound according to claim 1 of formula 1, wherein 

Ro ^ hydrogen, chlorine, methyl or methoxy ^ l>c ^oyl, 

h ydrazino,2^d^^ 

guanidyl, amino, acetylamino, amidmo, carboxy, etnoxyc 

caroamoyl, hydroxy or ^ ^ ^ wherein R 3 is 

R 2 ischlorine,trmuo^^^ 

methyl, or a radical of the formula -C(-0)-NH (CH 2 )„ *4 

hydroxy, amino or lH-imidazol-4-yl, 

or a salt thereof. 

* n r 3 -hYdroxy-propyl-ammo)^pyridyl]-2-pyrimidmeami^ or a 

8 N-CS-chloro-phenylH-P-^-ny 010 ^ V3 
pUac^caUyacceptaMe.alt^f accord.g.oda.m 1. 

idtaeanune, ^to^yl-anupo)^^ 

N.[3-melhoxycait>onyl-phenyl]-4-[2-(3-liyoro''y p vj 

ami ° e ' - 11 1 n (4-hvdroxy-bu.yl-aminoH.pyridyl1-2-pyri«ni<)tae«ine, 
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u, u ,i^onhvdroxv-propyl-amino)^p^ 
N-[3-chloro-phenyl]-4-[2-(5-hydroxy pemy v hvd roxv-propyl-amino)- 

N . [3 -(N-(3-hydioxy-propyl^ 

amine, u n-dJ9 rt hvdroxv-propyl-ammo^^ 

N-[3,6-dichloro-phenyl]-4-[2-(3-hyaroxy propyl , v , 7-ovrimidine- 
N^Woro-6-methoxy-phenyl]^ 

amine ' u 11 4.0 n moerazinyl)-4-pyridyl]-2-pyrimidineamine, . 
N-[3-chloro-phenyl)-4-(2-[2-{4-morpholinyi)e y ^ 1 ^-^ ) .^ py riinidii». 
N-[3-chloro-phenylI-4-{ ^-amino-ethyD-piperazm-l-yl)] 4-pynctyi) P y 

and from the pharmaceuticaUy acceptable salts thereof. 

a f formula I according to any one of claims 1 to 9 or a pharmaceutical^ 
m ett,„d for topeuttc treatment of the human or ammal body. 

.east one aaMorming group together with a pharmaceuucal came, 
nApharmaceuu^compostuonrorfcetma^^ 

carrier. 

,» f formula 1 according to any one of claims 1 to 9 or of a 
13. The use of a compound of formula laccoramgt y 
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nharmaceutically acceptable salt of such a compound having at least one salt-forming 



tumours- 



14 Tte^ofacompoundoffonndalacoordingKMyoneofcl^l^orof. 
pt^IdcaUyaccUto^of^^ 

group to the chemotherapy of tumours. 

15 A method of treating a warm-blooded animal including a human, which comprises 
muring to such a warm-blooded animal suffering from a tumour disea* a dose 

~r E L tumours of a compound of formula I according to any one of clam* 1 to 
"pLmaceudcally acceptable sail of such a compound having at toast one salt- 
forming group. 

16. A process for the preparation of an N-phenyl-2-pyrimidineamine derivative of 
formula I 



Ro 




(D 



wherein 

Ro is hydrogen, halogen, lower alkoxy or lower alkyl, 
Ri is 

a) N-(amino-lower alkyl)-carbamoyl, 

b) N-(hydroxy-lower alkyl)-carbamoyl, 

c) hydrazino, 

d) cyclohexyl-amino that is unsubsUtuted or substiruted by ammo, 

e) piperazinyl drat is unsubstituted or substituted by amino-lower alkyl. 

SKI «- » — — * hy wer TT- cyano ' 

SyT uantoy'. — >■ ahtanoylamiuo, lower a^ylamino-car^nytommo 
Cly-carbamoy , hydroxy, tower aKoxy, dihydroxyphosphoryloxy. prperaamyl. 



WO 95/09853 



PCT/EP94/03151 



-53- 



lower alkanoyl-piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula 
H 2 N-CH(R)-C(^0)-NH- wherein R is hydrogen, Cj-C 4 alkyl, benzyl, hydroxymethyl, 

1- hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol-3-yl-methyl, phenyl-rnethyl, 
4-hydroxy-phenyl-methyl, carbamoyl-raethyl, 2-carbamoyl-ethyl, carboxy-methyl, 

2- carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is lH-imidazol-4-yl-methyl, and 
R 2 is C r C 6 alkyl, C r C 3 alkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy, 
phenyl, amino, mono(C r C 3 alkyl)amino, dKCrCaalkyDamino, C 2 -C 4 alkanoyl, propen- 
yloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulf anilamido, N,N-di- 
(C r Qalkyl)sulfanilamido, N-methyl-piperazinyl, piperidinyl, lH-imidazol-l-yl, 1H- 
triazol-l-yl, lH-benzimidazol-2-yl, 1-naphthyl, cyclopentyl. 3,4-dimethyl-benzyl or a 
radical of one of the formulae: 

-C0 2 R 3 , -NH-C(=0)-R 3 , -N(R 3 )-C(=0)-R4, -0-(CH 2 ) n -N(R 3 )-R4, 
-C(=0)-NH-(CH 2 ) n -R 4 a , -C(=0)-NH-(CH 2 ) n -N(R 3 )-R 4 , -CH(CH 3 )-NH-CHO, 
-C(CH 3 )=N-OH, -C(CH 3 )=N-0-CH 3 , -C(CH 3 )-NH 2 , -NH-CH^O-NCR,)^, 

* * , -(CH^-R*, -X-CCH,)^ and 
-X-CH 2 -C(«Q) — N ^~^ N — " 7 

wherein R 3 and R, are each independentiy of the other C r C 3 alkyl, R/ is hydroxy, amino 
or imidazolyl, X is oxygen or sulfur, m is 1 , 2 or 3, n is 2 or 3, R 5 is hydrogen, C^-Qalkyl, 
C r C 3 alkoxy, chlorine, bromine, iodine or trifluoromethyl, R* is lH-imidazoM-yl or 
morpholinyl and R 7 is C r C 3 alkyl or is phenyl that is unsubstituted or mono-substituted by 
C r C 3 alkyl, halogen or by trifluoromethyl, 
or a salt thereof, wherein 
a) a compound of formula II 

C(=0)-CH=CH-N(Re)-R 9 
II (II), 





wherein R 8 and R<, are each independendy of the other lower alkyl and Rj is as defined 
above, functional groups present in a compound of formula n, with the exception of the 
groups participating in the reaction, being, if necessary, in protected form, or a salt of such 
a compound is reacted with a compound of formula ffl 
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(m). 



wherein Ro and R 2 are as defined above, functional groups present in a compound of 
formula m, with the exception of the guanidino group participating in the reaction, being, 
if necessary, in protected form, or with a salt of such a compound, and any protecting 
groups present are removed, or 

b) for the preparation of a compound of formula I wherein R x has the above-mentioned 
meaning c), d) or g) and Ro and R 2 each have any one of the above-mentioned meanings, a 
compound of formula IV 



wherein Y is a leaving group and Ro and R 2 are as defined above, functional groups 
present in a compound of formula IV, with the exception of the leaving group partic- 
ipating in the reaction, being, if necessary, in protected form, or a salt of such a compound 
is reacted with an amine of the formula 



wherein R 12 is amino or unsubstituted or amino-substituted cyclohexyl, or is lower alkyl 
that is substituted by morpholinyl, hydroxy-lower alkylamino, cyano, imidazolyl, 
guanidyl, amino, lower alkanoylamino, lower alkylamino-carbonylamino, amidino, di- 
lower alkylamino-cyclohexyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy- 
carbamoyl, hydroxy, lower alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower 
alkanoyl-piperazinyl, formylpiperazinyl, prolylamido or by a radical of the formula 
H 2 N-CH(R)-C(=0)-NH- wherein R is hydrogen, C,-C 4 alkyl, benzyl, hydroxymethyi, 1- 




(IV), 



Y 



H 2 N-R 12 



(V) 
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hydroxy-ethyl, mercaptomethyl, 2-memylmio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4- 
hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2- 
caiboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is lH-imidazol-4-yl-methyl, 
functional groups present in R 12 being, if necessary, in protected form, and any protecting 
groups present are removed, or 

c) for the preparation of a compound of formula I wherein Ri is N-(amino-lower alkyl)- 
carbamoyl or N-(hydroxy-lower alkyl)-carbamoyl and Rq and R 2 each have any one of the 
above-mentioned meanings, a carboxylic acid of formula DC 




(IX), 



COOH 



wherein Ro and R 2 each have any one of the above-mentioned meanings, functional groups 
present in R 2 being, if necessary, in protected form, or a reactive acid derivative thereof is 
reacted with an amine of formula X 

H 2 N-R 13 (X) ' 

wherein R 13 is amino-lower alkyl or hydroxy-lower alkyl, the amino or hydroxy group 
being, if necessary, in protected form, and any protecting groups present are removed, or 

d) for the preparation of a compound of formula I wherein R, is morpholinyl, or is piper- 
azinyl that is unsubstituted or substituted by amino-lower alkyl and Ro and R 2 each have 
any one of the above-mentioned meanings, a compound of formula IV 




(TV), 
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wherein Y is a leaving group and Ro and R 2 are as defined above, functional groups 
present in a compound of formula IV, with the exception of the leaving group partic- 
ipating in the reaction, being, if necessary, in protected form, or a salt of such a compound 



reacted with morpholine, or with piperazine that is unsubstituted or substituted by 
amino-lower alkyl, and any protecting groups present are removed, or 



is 



e) for the preparation of a compound of formula I wherein R 2 is -C0 2 R 3 , 
-C(=0)-NH-(CH 2 ) n -R 4 a or -CC^-NH-CCH^-N^-Ra. wherein the symbols and subs- 
tituents are each as defined above, a carboxylic acid of formula XI 




COOH 



(XI), 



wherein Ro and Ri areas defined above, functional groups present therein being, if 
necessary, in protected form, or a reactive carboxylic acid derivative thereof is esterified 
or amidated in an appropriate manner and any protecting groups present are removed, 
and, if desired, a compound of formula I obtained in accordance with any one of Processes 
a-e is converted into its salt, or an obtained salt of a compound of formula I is converted 
into the free compound. 



17. A process 



according to claim 16 for the preparation of a compound of formula la 




(la) 



wherein Ri is 

a) N-(amino-lower alkyl)-carbamoyl, 
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b) N-(hydroxy-lower alkyD-carbaraoyl, 

c) hydrazine 

d) cyclohexyl-amino that is unsubstituted or substituted by amino, or 

e) lower alkylamino that is substituted by cyano, imidazolyl, guanidyl, amino, lower 
alkanoylamino, lower alkylamino-carbonylamino, amidino, di-ldwer alkylamino^yclo- 
hexyl carboxy, lower alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower 
alkoxy, dihydroxyphosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiper- 
azinyl, prolylamido or by a radical of the formula H 2 N-CH(R)-C(=0)-MH- wherein R is 
hydrogen, C r C 4 alkyl, benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl, 

2- methylthio-ethyl, indol-3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-methyl, 
carbamoyl-methyl, 2-carbamoyl-ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl, 

3- guanidyl-propyl or R is lH-imidazol-4-yl-methyl, and 

R 2 is C r C 6 alkyl, C r C 3 alkoxy, chlorine, bromine, iodine, trifluoromethyl, hydroxy, 
phenyl, amino, mono(C 1 -C 3 alkyl)amino. di(C r C 3 alkyl)amino, C 2 -C 4 alkanoyl. propen- 
yloxy, carboxy, carboxy-methoxy, ethoxycarbonyl-methoxy, sulfanilamido, N,N- 
dUC^alkyl^ulfanilamido, N-methyl-piperazinyl, piperidinyl, lH-imidazol-l-yl, 1H- 
triazol-l-yl, lH-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethyl-benzyl or a 
radical of one of the formulae: 

-C0 2 R 3 , -NH-C(=0)-R 3 , -N(R 3 )-C(=0)-R4, -0-(CH 2 ) n -N(R 3 )-R 4 , 
-C(=0)-NH-(CH 2 ) D -N(R 3 )-R 4 , -CH(CH 3 )-NH-CHO, -C(CH 3 )=N-OH, 
-C(CH 3 )=N-0-CH 3 , -C(CH 3 )-NH 2 , -NH-CH 2 -C(=0)-N(R 3 )-R4, 

— — ( \ , -(CH 2 ) m -R<5, ^-(CH^-Re and 
-X-CH 2 -C(=0) — — R 7 

wherein R 3 and R 4 are each independenUy of the other C r C 3 alkyl. X is oxygen or sulfur, 
m is 1 , 2 or 3, n is 2 or 3, R 5 is hydrogen, C r C 3 alkyl, C r C 3 alkoxy, chlorine, bronnne, 
iodine or trifluoromethyl, R 6 is lH-imidazol-l-yl or morpholinyl, and R 7 is C r C 3 alkyl or 
is phenyl that is unsubstituted or mono-substituted by C r C 3 alkyl, halogen or by tnfluoro- 
methyl, 

or a salt thereof, wherein 
a) a compound of formula n 
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C(=0)-CH=CH-N(R 8 )-R9 

(H). 



wherein R 8 and R* are each independently of the other lower alkyl and R, is as defined 
above, functional groups present in a compound of formula H. with the exception of the 
groups participating in the reaction, being, if necessary, in protected form, or a salt of such 
a compound is reacted with a compound of formula ffla 



R2 

nh > — v ana), 



NH 2 H 



wherein R 2 is as defined above, functional groups present in a compound of formula ma, 
with the exception of the guanidino group participating in the reaction, being, if necessary, 
in protected form, or with a salt of such a compound, and any protecting groups present 
are removed, or 

b) for the preparation of a compound of formula la wherein R, has any one of the above- 
mentioned meanings c) to e) and R 2 has any one of the above-mentioned meanings, a 
compound of formula IVa 




(TVa), 



wherein Y is a leaving group and R 2 is as defined above, functional groups present in a 
compound of formula IVa, with the exception of the leaving group participating in the 
reaction, being, if necessary, in protected form, or a salt of such a compound is reacted 
with an amine of the formula 
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H 2 N-R 12 (V) 

wherein R 12 is amino or unsubstituted or amino-substituted cyclohexyl, or is lower alkyl 
that is substituted by cyano, imidazolyl, guanidyl, amino, lower alkanoylamino, lower 
alkylamino-carbonylamino, amidino, di-lower alkylamino-cyclohexyl, carboxy, lower 
alkoxycarbonyl, carbamoyl, N-hydroxy-carbamoyl, hydroxy, lower alkoxy, dihydroxy- 
phosphoryloxy, piperazinyl, lower alkanoyl-piperazinyl, formylpiperazinyl, prolylamido 
or by a radical of the formula H 2 N-CH(R)-C(=0)-NH- wherein R is hydrogen, C r C 4 alkyl, 
benzyl, hydroxymethyl, 1-hydroxy-ethyl, mercaptomethyl, 2-methylthio-ethyl, indol- 
3-yl-methyl, phenyl-methyl, 4-hydroxy-phenyl-methyl, carbamoyl-methyl, 2-carbamoyl- 
ethyl, carboxy-methyl, 2-carboxy-ethyl, 4-amino-butyl, 3-guanidyl-propyl or R is 1H- 
imidazol-4-yl-methyl, functional groups present in R 12 being, if necessary, in protected 
form, and any protecting groups present are removed, or 

c) for the preparation of a compound of formula la wherein R t is N-(amino-lower alkyl)- 
carbamoyl or N-(hydroxy-lower alkyl)-carbamoyl and R 2 has any one of the above- 
mentioned meanings, a carboxylic acid of formula IXa 




(Ka), 



COOH 



wherein R 2 has any one of the above-mentioned meanings, or a reactive acid derivative 
thereof is reacted with an amine of formula X 

H 2 N-R 13 (X) ' 

wherein R 13 is amino-lower alkyl or hydroxy-lower alkyl, the amino or hydroxy group 
being, if necessary, in protected form, and any protecting groups present are removed, 
and, if desired, a compound of formula I obtained in accordance with any one of Processes 
a-c 'is converted into its salt or an obtained salt of a compound of formula I is converted 
into the free compound. 
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